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THE PERFECT CIRCLE 


IT’S RUMORED THAT: Scientists have discov- 
ered a new “wonder lubricant” that will not burn, 
oxidize or decay! 


TRUE! Scientists at Oak Ridge, Tennessee, created it 
while searching for a protective coating against Fluorine 
gas—which corrodes almost everything it touches! 


Contributed by C. M. Onspaugh, 28 Lawn Street, Dayton, Ohto.* 





iT’S RUMORED THAT: The new PC Chrome 
Rings smooth the way for all the other piston rings 
in an engine! pa tas 

THAT’S RIGHT! PC Chrome Rings reduce cylinder 


wear and effectively increase life for all of the rings! 
The PC Chrome Rings, with a wear-rate 80° below 
unplated rings, have an extra-hard surface of solid chrome 
that wears down abrasives into smaller, less harmful 
particles! 
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IT’S RUMORED THAT: Wheat and Oats may 
soon be used fo step up the performance of low- 
octane gasoline! 


QUITE POSSIBLE! Using alcohol obtained from these 
products for alcohol-and-water injection, the Depart- 
ment of Agriculture has tested this idea successfully 
in the Department’s own trucks! 
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IT’S RUMORED THAT: Under-inflated tires 
can cost a car owner as much as 2 to 3% in the 
miles-per-gallon a car gets! 


RIGHT Y’ARE! Improperly inflated tires can create 
drag that makes a motor work harder—use up far more 
gas than necessary! 


Ps 
\ *Perfect Circle pays $50.00 for any Rumor accepted for 
this page. None can be returned or acknowledged, and all become PC’s property. Send yours 
to Perfect Circle Corporation, Hagerstown 9, Indiana. 
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Canada Develops 





pETERER 


HE world’s first intercity turbojet transport—the 

Canadian designed Avro C.102 Jetliner—has been 
developed to the point where the prototype recently 
made its first official flight. 

The Jetliner more than fulfils the target specifi- 
cations that Trans Canada Air Lines drew for it in 
1946... . It can cruise at 427 mph at 30,000-ft alti- 
tude with 50 passengers traveling in the comfort of 
4000-ft cabin altitude. 

Four Rolls-Royce Derwent turbojets develop 14,000 
lb of thrust at sea level—or over 15,000 hp at cruising 
speed—yet together they weigh only 5120 lb. 

The Jetliner can fly and climb faster than the 
Hurricane and Spitfire fighters of the last war. 
Flight tests have shown the 427-mph maximum 
cruise figure to be conservative. They have shown 
also that the aircraft can climb 6000 fpm from a 
level speed of 300 mph. (Of course, operational 
climb will be more like 2500 fpm.) 

The Jetliner’s engines are so quiet that, as the 


"Paper “The Design and Development of North America’s First All Jet 
Transport” was presented at SAE Canadian Section Meeting, Toronto, 
Oct. 19, 1949. (This paper is available in full in multilithographed form 
from SAE Special Publications Department. 

to nonmembers. ) 


Price: 25¢ to members, 50¢ 
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undercarriage retracts and the fairing doors close, 
the noise level drops low enough to give observers 
the sensation associated with complete power loss 
in piston-powered aircraft—in spite of the fact that 
the aircraft is climbing at the rate of 2000 fpm. 

The crew doesn’t need earphones. They receive 
radio messages on a loud speaker. Well aft in the 
passenger cabin, a low rumble can be heard, but 
plans call for using this space for baggage and 
galley. 

The engines are paired in low underslung nacelles. 
Mechanics can make all engine adjustments with- 
out a ladder or service ramp. Engine changes re- 
quire less than 15 min. 

To take advantage of the jet engines, the Jetliner 
had to be designed to fly high and to climb and 
descend fast. Although at 30,000 ft jet engine 














thrust falls off around 40% from the sea level value, 
the thrust need overcome only about 25% of the 
drag that exists at sea level. The sooner a jet air- 
plane can rise to its operating altitude and the less 
time it takes in getting down again, the more eco- 
nomical its operation. 


Pressurization 


Of course, climb and descent entail changes of 
pressure, and passengers can stand only moderate 
rates of pressure change. Studies indicate that 
most passengers, when awake, feel no discomfort at 
equivalent rates of change in pressure up to 300 fpm 
in descent, although, asleep, they may suffer slight 
discomfort at somewhat lower rates. Most airlines 
recommend an equivalent rate of descent of not 
more than 200-300 fpm. 

Studies have shown also that most people can 
stand altitudes up to 8000 ft without any discom- 
fort from lack of oxygen or reduced air pressure. 
Cabins of most conventional aircraft have therefore 
been pressurized to maintain not-higher-than- 
8000-ft conditions up to airplane ceilings. 

That wasn’t enough pressurization for the Jet- 
liner. As an airplane descends from its operating 
altitude, its cabin pressure must be decreased so 
that cabin pressure equals ambient pressure on 
landing. For an airplane to depressurize from 
8000-ft to sea level cabin conditions at a rate equiva- 
lent to the recommended 200 ft descent per min 
would take 40 min. Airplane descent could take no 
less time. So much operation at relatively low 
altitudes would cost jet engines too much fuel and 
dissipate speed advantages. 

So the Jetliner’s designers decided to pressurize 
the cabin to as near sea level conditions as possible 
right up to the cruising altitude. They are now 
able to maintain sea level conditions up to 21,500 ft, 
2000-ft conditions at 25,000 ft, and 4000-ft condi- 
tions at 30,000 ft. Control of pressure, as well as of 
heating, is completely automatic. 


Decompression Safety 


This pressurization creates a maximum pressure 
differential across the fuselage of 8.3 psi. So the 
fuselage was designed, using the pressurizing safety 





factor of 2, to withstand 16.6 psi—a feat involving 
many structural problems. 

Obviously, large access holes and servicing doors 
in the fuselage were impractical under these pres- 
sures. It took real ingenuity to cut down holes, yet 
provide for efficient maintenance and servicing. 

Aviation medical experts say that in case of rapid 
decompression, due for example to a window blow- 
out, the average person would be unable to obtain 
sufficient oxygen even when breathing an atmos- 
phere which consists entirely of oxygen, because of 
the decrease in total pressure in the lungs. But up 
to 30,000 ft, the only real physiological disadvantage 
is lack of oxygen. 

Rapid decompression is not considered too serious 
a problem with the Jetliner, since its design operat- 
ing altitude was set at 30,000 ft for best flight path 
for average range. But a system which automati- 
cally floods the cabin with oxygen vapor if blowout 
occurs is being investigated. 


Fire Safety Features 


Many other safety features are included. The 
engines burn kerosene instead of aviation gasoline. 
All fuel is stored in the wings outboard of the en- 
gines. The airplane can be landed on its nacelles 
with wheels retracted without danger to passengers 
or crew—a feature which was unintentionally dem- 
onstrated a few weeks ago. 

This belly-landing ability is a byproduct of sub- 
stituting jets for propellers. So are the simplifica- 
tion of engine and cockpit controls and the length- 
ening of airframe life expectancy due to absence of 
vibration. 

Despite its novelties, the Jetliner was designed on 
reasonably conventional lines. Design policy was 
to rely as far as possible on design features already 
proved on previous aircraft. This has kept develop- 
ment costs down and will contribute to safety. 

The project is now about three and one-half years 
old. It started in the spring of 1946 with analysis 
of the provisional specification drawn by Trans 
Canada Air Lines. Results of the analysis con- 
vinced both A. V. Roe Canada and Trans Canada 
that a medium-range turbojet airliner was worth 
while. Preliminary design work started in the sum- 
mer of 1946. Development is still under way, and 
the flight test and development program is pro- 
ceeding on schedule. 





Target Specifications 


Cruising Speed at 30,000 Ft, mph 400 + 
Still Air Range, miles 1200 + 
lb 10,000 + 
Payload, 
passengers 30 - 40 
Maximum Required Runway Length, ft 4000 


Other requirements: approach and stalling speeds 
to be comparable with piston-engine transports; 
compliance with C.A.R. take-off and landing re- 
quirements, as well as aerodynamic and structural 
requirements; cost of operation to be comparable 
with, or better than, existing transports. 


AVRO C.102 Jetliner Specifications 


Cruising Speed at 30,000 Ft, mph 427 
Still Air Range, miles 1400 
lb 12,700 
Payload, 
passengers 50 
Stalling Speed, mph 87 
(at landing weight of 50,000 Ib 
and with flaps in landing position) 
Length, ft 82.8 
Span, ft 98.1 
Gross weight, lb 60,000 
Maximum Landing Weight, lb 52,500 
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What to do in a 


WORLD full of PEOPLE 





HERE is nothing measurable about a personality, 
at least by any yardstick yet devised or apt to be 
devised. 


* * + 


The way that people think varies according to 
circumstances that surround them and two people 
in the same circumstances do not react similarly. 


* * * 


The human being is the most important part of 
this world. This opinion of him is now in jeopardy. 
Perhaps it is a hangover from war years that leads 
so many to consider that men and women are the 
most expendable items on earth—or perhaps it is 
the pressure of a fearful age that prompts man to 
think of himself as expendable. But the vital need 
of today is not a faster airplane or a more potent 
atomic bomb. Today’s most important need is a 
renewed perspective of the importance of people. 


* * * 


If a person is to have a sense of importance, he 
must be willing to let others feel important too. 


* * * 


A great need today is to be tolerant of other 
points of view, other opinions, other methods. We 


*Paper “Under the Hood” was presented at SAE West Coast Meeting, 
Portland, Oreg., Aug. 15, 1949 
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live in too dangerous an era to risk antagonisms 
that are unnecessary. 


* * * 


There is an art to social living. So long as there 
are other people there will be differences of opinion. 
And if there is to be peace, there must be skill in 
handling such opinion differences. 


* * * 


I like to think of the matter in terms of a piano. 
A piano has 88 different keys. No two of them are 
the same intone. They each make a sound differ- 
ent from the others. Those who play with skill and 
produce harmonious music are the ones who know 
how to handle the different keys so that their tones 
blend. 


* * * 


How does this apply to us professionally? It 
urges us to think primarily of the consumer when 
we discover and develop our products. We must 
temper our talents with the thought that we are 
creating for other people to use. We must think 
their thoughts as well as our own technical ones. 
Indeed, our greatest achievements are the ones that 
show our concern for our fellow man in that we 
have designed to remove danger, take out fatigue, 
reduce noise and put service into our brain children. 


* * - 
According to the latest world figures, there are 


only 2,264,409,447 projects more important than 
what we are doing. .. . Each is a human life. 

















































TORQUE CONVERTER 





BASED ON PAPER* BY 


Thomas Backus 


Vice-President in Charge of Engineering 
Fuller Mfg. Co. 





(This paper will be printed in full in SAE Quarterly 
Transactions.) 


EED for greater flexibility in speed and torque 

variations between engine and wheels for the 
wide variety of trucking operations, particularly 
those on the West Coast, excludes the torque con- 
verter, largely because of its low effiency. But a 
combination of a front transmission with closely- 
spaced ratios and an auxiliary with widely-spaced 
ones holds much. promise. 

The problem is to provide efficient torque multi- 
plication—in a range great enough to meet top speed 
requirements—when loading off the highway, to 
meet emergency conditions, in low speed for maneu- 
vering around loading docks, and on ice. This must 
be done with a minimum rather than a maximum of 
driver skill, so that he need not spend most of his 
time and effort trying to get into the right gear 
ratio, but rather devote his skill and attention to 
other driving needs. 

With the torque converter becoming fashionable, 
ilet us see how it would meet these demands. For 
closely-spaced steps, the torque converter with its 
infinite range of ratios is tops. Remember that one 
reason for the close ratio spacing is to enable the 
driver to use engine horsepower to the utmost. 

But the price for the infinite ratio selection is loss 
ef efficiency. Torque converter efficiency is so poor 
that in all automotive applications the converter is 
cut out at high engine speeds, either by a straight- 
through mechanical connection, or by mounting the 
reaction member so that it is free to rotate in a 
forward direction when peak converter efficiency is 
passed as engine speed is increased. This allows 
the unit to act as a coupling with increasing effi- 
ciency as engine speed increases. In this way a 
peak efficiency of over 95% can result. 

Still another loss crops up when analyzing this 
problem in relation to currently-used torque con- 
verters. Not only must we consider efficiency losses 
in the converter, but we must lose several hundred 
rpm before we drop down into the torque multiplica- 
tion range. 

For example, suppose we take a commonly-used 


* Paper “Transmissions and Engine-to-Road Gear Ratios’ was presented 
at SAE National West Coast Meeting, Portland, Oreg., Aug. 15, 1949. 
(This paper is available in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to members, 50¢ to non- 
members. ) 


For 


engine with a top speed of 2100 rpm. A converter- 
coupling type of drive used with this engine has a 
conversion point of 1650 rpm. At this point it de- 
livers a torque multiplication of 1.5 to 1, at an effi- 
ciency of 85%. This results in a runner speed of 
935 rpm as compared to 1400, if a geared reduction 
of 1.5 to 1 were used instead of the hydraulic drive. 

This means that the rpm drop from peak running 
speed, required to go into the conversion range, must 
be added to the converter efficiency loss in compar- 
ing hydraulic drive and mechanical torque conver- 
sion. This assumes that the torque delivered at peak 
running speed, multiplied by the reduction in ques- 
tion, is sufficient to overcome rolling resistance. 

But the torque converter does offer some distinct 
advantages. Improved maneuverability is very 
noticeable since the vehicle can be slowed to a com- 
plete stop and still retain driving torque on the 
wheels; this can be increased or decreased by the 
driver at will solely by using the accelerator. Re- 
duced driver effort is another big factor favoring 
torque converters, since no shifting is necessary 
within the range of multiplication through which 
the converter is to be used. 

Now let us match the torque converter against the 
specific requirements of West Coast operation and 
see how it fits them. 

First, can it provide peak speed required and maxi- 
mum torque multiplication? A single-stage con- 
verter delivers about 3 to 1 torque multiplication at 
stall; a three-stage converter delivers between 5 and 
6 to 1 at stall or zero efficiency. Since overall ranges 
of ratio of 9 to 1 to 12 to 1 ordinarily are required 
of transmissions for West Coast service, obviously 
the converter alone cannot meet this requirement. 

The converter cannot replace the geared trans- 
mission in such equipment, but only supplement it. 
Because of the converter’s inefficiency, we also 
would not want to negotiate a 6% grade requiring a 
torque multiplication ahead of the axle of 3 to 1, 
using the converter to deliver that torque at about 
75% efficiency. 

While efficiency improves at smaller torque multi- 
plications, the rpm loss before getting any multipli- 
cation makes effective overall performance so poor 
that converter use becomes undesirable even for 
small torque multiplication. Exception is momen- 
tary use, as in bringing the vehicle up to speed while 
starting or for maneuvering around docks. 
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LACKING 
Over-the-Road Trucks 


The converter is of little help on ice since reduc- 
tion in speed of the runner relative to the impeller 
depends on the load on the runner or driven member 
of the converter. If the wheels can be slipped on 
ice by engine torque, desired differential in speed 
cannot be maintained. This introduces a lack of 
wheel speed control, which could be extremely dan- 
gerous. 

Thus we find that the only ratio or ratios we can 
eliminate with the torque converter are those used 
in starting the vehicle in motion. 

Next, can elimination of the starting ratio be used 
to advantage to decrease the overall range of shifta- 
ble gears required? Perhaps it can be done in some 


types of work, but not in present West Coast freight 
hauling. Reason: to provide the geared ratios 
necessary to meet all operating conditions except 
starting, we would still need both a four or five- 
speed unit-mounted transmission and auxiliary. 

Price for this shift simplification is 700 lb added 
to vehicle weight plus cost of the torque converter— 
considerably higher than cost of the geared units 
which do all the work except starting. Torque con- 
verters are neither light nor cheap. There is little 
likelihood that West Coast operators, who use alumi- 
num extensively for weight reduction, would buy 
such a combination. 

However, there are operations in and adjacent to 
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Fig. 1—Effect of ratio combinations, grade ability, and speed achieved by gear operating auxiliaries 
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Fig. 2—Improvement in speed on various grades achieved by gear operating ratios 





large cities where a torque converter in combination 
with a geared transmission fills a long-felt need, due 
to frequency of truck stops. It practically eliminates 
one of the worst maintenance problems in such 
operations due to excessive clutch wear. Perhaps it 
is justified to say that the value of a torque con- 
verter is directly proportional to the number of 
stops made. 

In multi-start operations, a torque converter fol- 
lowed by a clutch and geared transmission with 
enough ratios to meet operating requirements, 
should make it possible to start and to maneuver in 
traffic with a minimum of driver effort. A very real 
reduction in maintenance should be realized since 
the clutch no longer has to pick up the load from a 
standing start and some shifts are no longer neces- 
sary. 

But this will immediately create a problem in 
driver training. Having learned through years of 
experience that he must accelerate the engine before 
dropping in the clutch when starting the vehicle, it 
will take a while for him to get used to reversing the 
procedure and to accelerate only after the clutch 
is engaged. 

But here is what happens until he learns to change 
his driving habits. When the engine is accelerated 
with the clutch disengaged, there is no torque multi- 
plication through the converter since there is no 
load on the runner to cause a differential in speed 
between runner and impeller. As the clutch is en- 
gaged, the runner is pulled down in speed, which 
increases torque to the clutch until enough torque 
is developed to move the vehicle. Note that we can- 
not get maximum stall torque multiplication until 


the runner is at zero speed, at which time there can 
be no slippage on the clutch. At anything above 
zero speed, the increased load will be transmitted to 
the clutch at a corresponding decrease in speed. 

In addition to frequent start operations, there are 
many off-the-highway operations where a torque 
converter in combination with several geared speeds 
may be useful in starting the load and even in meet- 
ing momentary requirements stemming from a 
change in grade or other factors affecting rolling 
resistance. But here again the torque converter 
does not replace—it supplements—the geared trans- 
mission, except in rare special cases. 

The torque converter is not the answer to our 
high-speed over-the-highway problem, and neither 
is a mechanically automatic transmission. It too 
is responsive to speed and torque to determine ratio, 
which selection is better left to the driver. And 
more important, such drives introduce complications 
and maintenance problems that could not be toler- 
ated in commercial vehicles many miles from service 
facilities. 

A step in the right direction is the three-speed 
auxiliary, with 20% overdrive and 24% underdrive, 
providing two steps between each ratio in the main 
box. But it too has its shortcomings. 

The extra step reduces the number of double 
shifts necessary by increasing the range of grade 
ability covered by any one ratio in the unit mounted 
transmission, when multiplied by the auxiliary 
ratios. 

Although this combination satisfies the require- 
ment for best use of horsepower and met with ap- 
proval of the diesel engine makers because it further 
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narrows the necessary operating range of the engine, 
it leaves much to be desired as regards overall range. 
This means lack of control around loading docks 
and on ice; lack of torque multiplication for an 
emergency, or even in an ordinary day’s work re- 
quiring off-the-highway loading. It also means 
more shifting for the driver: 

Fig. 1 shows the various ratio combinations and 
the grade ability and speed they provided in an 
average vehicle used for over-the-highway work 
on the West Coast. Fig. 2 shows the improvement 
in speed on various grades achieved by use of gear- 
splitting ratios. 

Carrying this three-speed auxiliary a step further, 
Julius Gaussoin proposes that all ratios in the front 
transmission be closely spaced and the auxiliary 
provide two or three widely-spaced ratios, each 
covering a range equal to one step more than the 
entire range covered by the front transmission. We 
might have a starting range, a range for mountain 
driving, and a high-speed range, each with four or 
five closely-spaced steps. Such an arrangement 
would greatly reduce the number of double shifts 
necessary. 

But making such a shift presents a new problem; 
it stems from the amount of the step in the auxiliary 
and the fact that we must shift the front transmis- 


sion from the highest to the lowest ratio, or vice 
versa, stimultaneously. However, the synchronized 
auxiliary permits complete use of a full range of 
closely-spaced ratios in combination with widely- 
spaced steps in the auxiliary. 

The power-shifted synchronized auxiliary makes 
possible the use of such a combination by the un- 
skilled driver. The shift between ranges is pro- 
gressive and takes place automatically after pre- 
selection by the driver. It is no more difficult to 
make any one of the closely-spaced steps in the main 
transmission. In effect, with a five-ratio main and 
a two-ratio auxiliary transmission this provides 10 
closely-spaced steps, all controlled by the gear shift 
lever. 

While the objective here is to simplify the driver’s 
problem, design advantages of such a construction 
should not be overlooked. 

With closely-spaced ratios, the low gear reduction 
in the main transmission is less than half the con- 
ventional low gear reduction, and other ratios are 
correspondingly small. With faster ratios go lighter 
tooth loads, smaller gears, smaller shafts, and a 
lighter, more economical unit to build. While out- 
put torque of the auxiliary compares with that of 
conventional arrangements, input torque is con- 
siderably less. This helps reduce weight and cost. 
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N antiknock requirements survey of 102 trucks 
and buses revealed fuel needs of both commercial 
vehicle and passenger cars to be quite similar, on the 
basis of maximum requirement for knock-free per- 
formance. The survey also disclosed that proper 
ignition system adjustment will reduce the large 
variation in antiknock performance among engines 
of the same make and model. 

Analysis of the survey data has been made on 
three different bases, each of which is indicative of 
antiknock requirements under a different set of 
conditions: 

1. Maximum antiknock requirements at 750 rpm 


*Paper ‘Antiknock Requirements of Commercial Vehicles,’ was pre- 
sented at SAE National West Coast Meeting, Aug. 17, 1949. (This 
paper is available in full in multilithographed form from SAE Special 
Publications Department. Price: 25¢ to members, 50¢ to nonmembers. ) 
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Fig. 1—Percent of vehicles knock-free at various engine 

speeds, as determined in a survey of 102 commercial ve- 

hicles. The vehicles were run in as-found condition, on 
iso-octane and n-heptane reference fuels 











Commercial 


or above: This analysis permits comparison with 
passenger car data obtained on the same basis and 
represents the maximum requirement under nearly 
any operating condition. (Data at speeds below 750 
rpm were not used because of the transitory con- 
ditions which exist immediately after the throttle 
is opened at the beginning of an acceleration.) 

2. Maximum antiknock requirement in the normal 
working range: This is the maximum requirement of 
each vehicle within the estimated normal working 
speed range. The normal working range was se- 
lected after careful observation of engine speeds in 
the fleets in which these vehicles were used. The 
average range was found to be 1050 to 2550 rpm. 

3. Antiknock requirement at engine speed of 2250 
rpm: This shows the trend for requirements to drop 
off with engine speed and is representative of knock- 
ing tendency over the normal operating speed range 
of engines in vehicles used in high speed intercity 
operation. 

All of these analyses are based on kKnock-free 
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Fig. 2—Comparison of octane number requirement data for one 
vehicle make with that for all the vehicles studied in the survey 
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operation as determined by trained, laboratory ob- 
servers. It is recognized that a higher level of knock 
is tolerated sometimes in trucks having high noise 
levels coming from road, transmission, and exhaust 
sources and in buses having engines located remotely 
from the driver. This higher level of knock results 
in a lower effective requirement to the operator 
than was determined by the laboratory observers 
using a knock-free level. 


Primary Reference Fuel Requirements 


Fig. 1 summarizes the data obtained on all vehicles 
in the as-found condition over the speed range, 
using the primary reference fuels, iso-octane and 
normal heptane. The curves present the character- 
istic pattern and it will be noted that a fairly high 
level of requirement for knock-free operation is in- 
dicated. These curves do not represent a particular 
vehicle, since any percentage level is a composite 
of all vehicles tested. It is possible that a different 
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Fig. 3—Octane number requirement of commercial vehicles, 
operated in as-found condition on primary reference fuels 


vehicle sets the level at each speed. It should be 
emphasized that this requirement is in terms of 
primary reference fuels, not commercial fuels. The 
relation of these requirements to commercial fuel 
requirements is discussed later. 

The data presented in Fig. 1 are useful as a back- 
ground for evaluating the requirement character- 
istics of a particular engine make. An example of 
this use is shown in Fig. 2, in which averaged data 
from four vehicles of Make W are superimposed on 
Fig. 1. Make W can be related easily to any desired 
percentage of vehicles of all makes. 

Fig. 3 presents the data of Fig. 1 as distribution 
curves of octane number versus percentage of vehi- 
cles knock-free on the basis of: (a) maximum re- 
quirement at 750 rpm or above; (b)}) maximum re- 
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Fig. 4—Octane number requirement distribution of commercial 
vehicles and passenger cars. Passenger car data is from the 
1948 CRC survey and 1947-48 surveys conducted independently 
by Shell, Socony-Vacuum, and Ethyl Corp. All the vehicles 
were operated in as-found condition on iso-octane and n-heptane 
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Fig. 5—Ratings of commercial fuels on a maximum requirement 
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basis Fig. 6—Deviation of ignition timing of the commercial vehicles surveyed 


from the manufacturer's recommended setting 
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Fig. 8—Octane number requirement of four engine of 
make “X” with ignition set to factory specifications 





quirement in the normal working range of 1050 to 
2550 rpm; (c) requirement at 2250 rpm. 

Note that the difference between the first two 
criteria is quite small, amounting to only one or two 
octane number units at any percentage of vehicles 
knock-free. As would be expected, the requirement 
at 2250 rpm was substantially lower than the maxi- 
mum, averaging approximately eight units over 
most of the range. 


Compared With Cars 


One of the principal reasons for this survey was 
to compare the requirements of commercial vehicles 


and passenger cars. Fig. 4 presents distribution 
curves summarizing the results of the 1948 CRC 
survey of 265 passenger cars', independently con- 
ducted surveys totalling 359 cars, and the data 
obtained in this commercial-vehicle survey. The 
results of the surveys are presented on a knock-free 
basis and with the vehicles in the as-found condi- 
tion. 

It will be noted that the difference in maximum 


*See SAE Journal, September, 1949, pp. 49-51, “Find Octane Needs 
of Cars on the Road.” 
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requirements of passenger cars and commercial 
yehicles is small, being only about two octane units 
over most of the requirement range. At 2250 rpm 
the difference in the CRC and commercial-vehicle 
survey is larger, with the passenger cars showing 
somewhat higher requirements at all percentages 
of vehicles knock-free. 


Commercial Fuel Needs 


The data so far reported have been based only 
on blends of the primary fuels, iso-octane and 
n-heptane. While these data are useful, it is neces- 
sary to have background data on commercial-type 
fuels to interpret the results. 

Three commercial-type fuels were tested in all 
vehicles. Each fuel was run in the same manner as 
the reference fuel blends, and its ability to provide 
knock-free operation determined. The results are 
presented and related to the performance of blends 
of iso-octane and n-heptane in Fig. 5. The curve 
of maximum requirement is the same as that used 
in previous figures. Research and Motor octane 
numbers are shown for each of the three commer- 
cial-type fuels, with the laboratory ratings for a 
given fuel connected by a vertical line. 

The ratings are plotted, and the line drawn, at the 
percentage of vehicles knock-free on the commer- 
cial-type fuel. The intersection of the vertical line 
with the requirement curve gives the road octane 
number of the commercial-type fuel, since the same 
number of vehicles were knock-free on the com- 
mercial-type fuels: and the reference fuel blend 
corresponding to the point of intersection. This 
road octane number has been designated by a third 
point on the vertical line. 

It is possible then to relate the three vertical 
points for any fuel and to obtain the relative 
weighting of Motor and Research ratings required 
to indicate the Road octane number of the fuel. 
Table 1 shows octane numbers for the three fuels 
on the basis of ability to satisfy maximum require- 
ments of the vehicles. No equation is given for 
RE-41A because of the low percentage of vehicles 
in which it provided knock-free operation. Equa- 
tions for the other two fuels compare well with 
that developed for passenger cars—Road Octane 
Number = 0.54 Research + 0.46 Motor?. 


Effect of Ignition Timing 


A matter of particular interest was the degree, 
and effect on requirement, of deviations of ignition 
timing from recommended settings. Each vehicle 
was tested in the as-found condition and again 
after the ignition system had been restored to man- 
ufacturer’s specifications, either by adjustment of 
distributor components or by installation of new 
distributors purchased from local dealers. 

It should be emphasized that ignition-system ad- 
justment on a distributor tester did not always 
mean that ignition timing in the engine was correct 
at all speeds, or in all cylinders.. It has been demon- 
Strated many times that wear, normal lash, torsional 
effects, and so forth, can cause severe variation in 





"See SAE Journal, August, 1949, pp. 68-70, “Propose New Method 
‘or Rating Gasoline,” by F. R. Watson, F. H. Caudel, and J. D. Heldman 
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Table 1—Octane Ratings of Commercial Fuels Tested 


Octane Number 
(1) 


Fuel Research Motor Road Correlation Equation 
RE-41A 71.5 70.5 69.0 ee 
RE-42A 80.0 75.5 785 0.7 Research + 0.3 Motor 
RE-43A 88.0 80.5 285.5 0.7 Research + 0.3 Motor 
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Fig. 9—Range in octane number requirement among engines 
of the same make and model. Maximum requirenient at 750 
rpm and above 
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Fig. 10—Effect of ignition system adjustments on octane 
number requirement 

















actual ignition timing even with a distributor which 
meets all specifications. 

Fig. 6 shows the deviations of ignition timing from 
recommended specifications for the 102 vehicles 
tested, measured from the static or idle setting 
recommended by the manufacturer. Of the group, 
49 were within a + 2-deg range of the recommended 
setting, while 37 were retarded and 16 were ad- 
vanced more than this amount. Maximum over- 
advance was 20 deg, while maximum retard was 14 
deg. In some instances this was not as bad as it 
appears, since deviations in distributor advance 
curves helped to compensate for deviations in 
initial settings; in others, however, the two effects 
were additive. 

Fig. 7 shows the requirements of the four engines 
of the same make and model in the as-found con- 
dition while Fig. 8 shows requirements after ad- 
justment of the ignition systems to standard. The 
total spread in maximum requirements has been 
reduced from 25 in the as-found condition to 12 
units after adjustment. 

It is of considerable interest to note that while 
adjustment of the ignition system on vehicle 34 
raised the requirement considerably, vehicle per- 
formance was materially improved. The time for 





acceleration of engine speed from 500 to 2000 rpm 
in high gear was reduced from 50 sec in the as. 
found condition to 26 sec after adjustment. This 
condition occurred in a fleet where maintenance 
was considered good. Obviously, distributor main- 
tenance had been neglected. 

Fig. 9 shows the effect of ignition system adjust- 
ments on the requirement level and range among 
vehicles of the same make and model, where four or 
more engines of a given model were tested. In three 
of the makes the spread was quite small before aq- 
justment and showed little change, while five make; 
show improvement by adjustment of ignition-sys- 
tem components. Observe that only in Make C was 
the range increased by ignition system adjustment, 
while the reduction was striking in Makes X and Y. 
When it is considered that this improvement was ac- 
complished by the single operation of distributor 
maintenance, the gain is striking. 

The over-all effect of ignition-system adjustment 
on the distribution of maximum requirements is 
shown in Fig. 10. Although large benefits were ob- 
tained in some vehicles by distributor maintenance, 
the general level of requirements for all vehicles 
was not changed greatly by adjustment of the ig- 
nition systems to specification. 
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If You Haven't Paid Your Dues... 


F you have put off payment of your 1949-1950 SAE 
dues, your officers strongly urge that you send 
your check prior to January 1, 1950. 

(Delay beyond that date, according to the Con- 
stitution, will classify you as a delinquent and you 
will not be entitled to receive further publications, 
hold office, vote, or benefit from other Society ser- 
vices until your dues payment is received.) 

Should circumstances make it difficult to pay the 
entire amount at this time, your check for one- 


half of the dues will suffice up to April 1, 1950, 
when payment of the balance will become due. 


Those planning to withdraw from the Society at this time should notify the Council 
prior to the first of the year to have their resignations accepted as in good standing 
and to avoid payment of a reinstatement fee upon reaffiliation with the Society. 
Resignations received after that date usually are not accepted as in good standing and 
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Selection of Steel for Automobile Parts 


What Engineers Should Know Today 
About Hardenability-Band Steels 


Part V—Another Method of Hardenability Correlation 


This is the fifth of a six-part report issued by the 
SAE Iron & Steel Technical Committee that is ap- 
pearing serially in succeeding issues of the SAE 
Journal. The series started in the August issue. 
This report was prepared at the request of the SAE 
Iron & Steel Technical Committee’s Division XVIII, 


HE range of hardenability of a large number of 

heats of 8745 steel is represented by the harden- 
ability band for that steel in Fig. 26. To illustrate 
the significance of this range, we should examine 
hardness cross-section curves which will be obtained 
with the steel having the hardenability range illus- 
trated. 


Hardenability Publications. Part I was prepared by 
Joseph Geschelin, Chilton Co., from material pro- 
vided by the Committee’s Division III, Hardenability 
Bands. Parts II-VI were prepared for the Division 
by A. L. Boegehold, Research Laboratories Division, 
GMC. 


By the method already described, we can predict 
what hardness we can expect in various sections 
using 8745 steel varying within the limits shown. 
The cross-section hardness curves predicted from 
the H band for 8745 H steel are shown in Fig. 27, 
which shows a method for plotting cross-section 
hardness curves to show how the critical size 


TENTATIVE HARDENABILITY BAND 8745 H 


60 


Fig. 26—Hardenability band 
for SAE 8745H steel 


ROCKWELL HARDNESS C SCALE 


Ss of the complete six-part 

on Hardenability (SP-59) 
ivailable from Special Pub- 
tions Department, Society of 
Automotive Engineers, 29 West 


th Street, New York 18, N. Y 
$1.25 per copy to SAE 

$2.50 to non-mem- 
s. Quantity prices on re- 
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Fig. 27—Cross-section hardness curves predicted from H-band for 8745H steel 





changes, depending on what hardness or structure 
is specified at the center as-quenched. Hardness- 
depth curves are shown for sizes determined by 
specifying 50, 80, and 90% minimum martensite at 
the center as-quenched. 

In deriving the hardness cross-section curve for a 
certain minimum as-quenched hardness or percent 
martensite at the center of a section, we pick that 
hardness value on the H curve, and then trace 
vertically up to the correlation chart to the sloping 
curve for center points. At the intersection of the 
Sloping curve and the vertical line, we find the 
diameter of bar represented. Then the surface, 
three-quarter radius, and half radius locations are 
located where the same horizontal line for the di- 
ameter just determined cuts the respective sloping 
lines. At these points we drop vertically again to the 
H curve where we pick off the hardness at the several 
points on the cross-section of the round. 

The 90% martensite minimum requirement has 
been mentioned as applicable to bolts or other ten- 
sion members. Eighty percent martensite minimum, 
equivalent to 48 Rockwell C for carbon on the low 
side of 8745 H steel, is typical of at least two manu- 
facturers’ requirements for axle shafts after harden- 
ing and before tempering. Although an axle shaft 
stressed in torsion and in bending is subject theo- 
retically to no stress at the center, it is necessary 
to set a fairly high minimum hardness requirement 
at the center to be sure that the surface hardness 
as-quenched will be such as to yield the best struc- 
ture after tempering to resist the high stresses there. 
Fifty percent minimum martensite at the center 
is considered by most metallurgists to be inadequate 
for through-hardened axle shafts. 

Most automotive engine crankshafts and other 


parts not so highly stressed, or where the final hard- 
ness after tempering is in the lower brackets, will 
be satisfactory with 50% or less martensite as- 
quenched. The critical sizes for oil quenched 8745 
steel for these three structural requirements then 
become % in. for 90% martensite, 14-in. diameter 
for 80% martensite, and 15% in. for 50% martensite. 
These maximum sizes are based on structures ob- 
tainable in a heat of 8745 H having low limit harden- 
ability. 

All heats of steel applicable to the 8745 H specifi- 
cation would have to be limited to use in the critical 
size peculiar to minimum hardenability, in spite of 
the fact that most of the heats supplied to that 
specification would give the required structure in 
much bigger sizes up to those shown at the left in 
the chart. With varying hardenability from heat to 
heat, the as-quenched hardness in these maximum 
critical sizes determined from minimum harden- 
ability, would range up to the values shown on the 
left of the center line for the same three sizes. 

In the case of the 114%-in. round, representing use 
as an axle shaft, the total as-quenched hardness 
variation from low to high limit hardenability is 
15 Rockwell C from surface of bar with high side 
hardenability to center of bar with low side harden- 
ability. The spread of surface hardness is only 9 
Rockwell C points. This hardness variation is the 
reason that tempering temperatures must be shifted 
frequently to make the final tempered hardness 
come within specified limits. 

It would be a great boon to steel treaters and 
metallurgists, especially those using continuous con- 
veyor furnaces, if they were not required constantly 
to change tempering temperatures to compensate 
for varying as-quenched hardness accompanying 
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Fig. 28——Hardness relationship for a 1%-in. diameter shaft of 1330 steel 





fluctuation in hardenability. A considerable amount 
of work involved in controlling hardness after tem- 
pering would be eliminated if tempering tempera- 
tures could be held constant. The width of the 
hardenability band and the hardness limits specified 
for the heat-treated article determine how much 
tempering temperatures have to be varied. 

Consider this question in connection with 
through-hardened and tempered axle shafts. The 
points under discussion are well illustrated by the 
practice recently used where axles were made of 
SAE 1330 water-quenched and tempered to 36.5 to 
42.0 Rockwell C at the surface, and 34.5 to 42.0 Rock- 
well C at the center. Axle shafts specified to this 
hardness range were made in several sizes, but to 
illustrate the problem, the hardness relationships 
are presented in Fig. 28 for a 1%4-in. diameter 
Shaft. In the left-hand chart are shown the 
water-quenched hardness range that would be ex- 
perienced for heats of SAE 1330 bought to chemistry 
only, and hardness resulting from tempering at 800 
F. Obviously, the as-quenched hardness range is 
too wide since the center hardness of steel on the low 
limit of hardness is at the minimum required after 
tempering. This means that no tempering could be 
done on such a shaft because the center would then 
be below the prescribed limit of 34.5 Rockwell C. 
Similarly in the middle chart is shown the as- 
quenched hardness range for SAE 1330 H and the 
hardness after tempering at 800F. The result is 
again outside the prescribed hardness limits. 

A lower tempering temperature for low harden- 
ability heats would suffice to bring all tempered 
hardness within limits. This is done regularly to 


compensate for wide variations in as-quenched 
hardness. 


This involves checking of every heat of 
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steel to determine the proper tempering tempera- 
ture, keeping heats separate all through processing. 

In one plant where axles were made from this 
1330 steel, bought to chemistry limits, hardness 
limits were maintained only at the surface of the 
axle. To maintain the 36.5 to 42 Rockwell C limit 
at this plant it was necessary to vary tempering 
temperatures from 775 to 875F: Hardenability 
band limits would narrow the range a little, but 
would not eliminate changing tempering tem- 
peratures. What the hardenability band specifica- 
tion would accomplish would be the prevention of 
rejecting heats with such low hardenability that 
they could not be used as occurs when steel is 
bought to chemistry limits only. 

By limiting the range of hardenability to that 
represented in the right-hand chart, which shows 
the as-quenched hardness and the hardness after 
tempering at 800F, it would be possible to temper all 
heats at the same temperature and meet the final 
hardness limits. Observe that all hardness values 
after tempering come within the prescribed limits of 
34.5 minimum at center to 42 maximum at the sur- 
face. 

A hardenability band necessary to produce the 
results represented in this chart would have a spread 
of 3 Rockwell C at 1/16 in. and 8 Rockwell C at 5/16 
in. on the Jominy bar, which represents just about 
the range that will include 66% of the heats made 
to a chemistry specification. If hardness were tested 
only at the surface, a slightly wider hardenability 
band would suffice. Specification of a hardenability 
range of this amount is not a possibility with the 
present state of development of the art of harden- 
ability control, unless circumstances are such that 
heats can be selected. 








How to Make Military & } ¢ 


as seen by.... 


1. A Manufacturer 
Wellwood E. Beall 


Vice-President, Engineering and Sales, 
Boeing Airplane Co. 


ESPITE its tremendous social, economic, and mili- 

tary impact on this country and the world, the 
large, modern transport aircraft has become too 
expensive to be supported by private enterprise. 
The answer lies in a cooperative economy and recog- 
nition in which the military, operators, and manu- 
facturing industry are partners. 

Private enterprise no longer can provide the many 
millions of dollars to underwrite development of a 
large new transport; yet such aircraft are needed 
to advance the economy, progress, and protection 
of this nation. The military requires the most ad- 
vanced aircraft possible to maintain its leadership 
in national defense, but cannot afford to procure, on 
a standby basis, the large fleet necessary for quick 
national defense mobilization. 

By cooperative efforts, all parties can benefit by 
achieving their objectives without undue penalty. 

Both military and commercial operators want air- 
planes that provide maximum transportation at 
lowest cost, with the highest comparable degree 
of safety and utility. This basic concept should 
make it possible for each to attain its objectives 
by mutual acceptance of each others’ products, pro- 
vided each has confidence in the other. 

One basic reason commercial operators and man- 
ufacturers find it tougher to run at a profit is the 
fluctuating status of the Civil Air Regulations. 
Changes of regulations or interpretations of them 
during development of a new design constitute too 
great a risk to both manufacturer and operator. 

While it is recognized that CAA must invoke an 


Turn to p. 34—Col. 1 


* From panel discussion “‘Interchangeability of Military and Commercial 
Transports,” presented at SAE National Aeronautic Meeting, Los An- 
geles, Oct. 7, 1949. (This panel discussion is available in full in multi- 
lithographed form from SAE Special Publications Department. Price 
75¢ to members, $1.50 to nonmembers. ) 








2. A CAA Official 
George W. Haldeman 


Chief, Aircraft Division. 
Civil Aeronautics Administration 


favor use of civil requirements as the basis for 
interchangeability of military and commercial 
transports for these three reasons: 


1. These requirements have been developed over 
a period of years through the cooperative effort of 
manufacturing, operating, and Government groups. 
They are intended to be objective to permit a high 
degree of design freedom. 


2. Good airplanes—for both civil and military 
transportation—have been built in accordance with 
these requirements. The C-47, C-54, C-46, C-69, 
and others in fewer numbers all were designed 
basically to civil requirements. These airplanes 
performed well during the war and are still the 
backbone of military air transport. I am sure the 
airplanes which have gone into civil operation since 


the war would also prove to be good military air 
transports. 


3. Our air transport industry has made the high- 
est safety record in the world with airplanes built 
to these requirements in combination with good 
operating practice. No one is willing to see a re- 
duction in the standard of safety which helped 
make this record possible. 

Few major differences exist between basic civil 
and military transport aircraft. These differences 
are such that design of aircraft to civil air-worthi- 
ness requirements need not limit the aircraft in 
military use. 

For example, perhaps the major difference be- 
tween the civil and military requirements is per- 
formance. To my knowledge there is no military 
counterpart to the take-off ability, stay-up-ability, 
and go-around-ability required of civil transport 
category airplanes. Among other things, these re- 
quirements limit in civil operation the weight for 


Turn to p. 34—Col. 2 
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Commercial Transports 


Interchangeable 


3. An Airline Operator 
W. W. Davies 


Manager of Aircraft Engineering, 
United Air Lines, Inc. 


NY difference between military and civil needs in 

air transport design can be reconciled. And that 
goes for the structure, performance, basic equip- 
ment, and systems and installations. 

There really are no differences in basic structural 
requirements between good commercial and good 
military transport design. Where differences exist, 
they could be readily reconciled. This would per- 
mit the same basic structure for both purposes, so 
that the manufacturer could have a common struc- 
tural production line, structural development and 
testing. 

Performance requirements now established for 
commercial operators could serve as a base. The 
military could reduce margins of performance as 
desired for military expediency simply by using the 
over-weight theory. 

At present we do have general standardization of 
basic equipment, including such items as engines, 
propellers, wheels, brakes, and landing gear. Only 
differences are the variations in manufacturers’ 
detail design approaches. Certainly no one wants 
to say that only one engine can be used, since the 
competitive aspect, if no other, is lost. In the long 
run this would be a more expensive way to achieve 
the objective than to permit the competitive field to 
remain. 

Actually the problem is not with the units of 
equipment themselves, but with the installations. 
An example is the installation of the system for one 
type of propeller as opposed to another using a dif- 
ferent means of actuation. It is in the various sys- 
tems and primarily in the installations of equip- 
ment and systems that greatest differences in the 
way of possible total standardization lie. 

Wiring for the electrical system and its related 
equipment still is strung all over the airplane 
(whether or not it is in conduit). It is mixed up 


Turn to p. 35—Col. 1 
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_4. A Military Operator 


Maj.-Gen. Laurence S. Kuter 


Commander, 
Military Air Transport Service 


N the past there has been occasional apprehension 

among designers, manufacturers, and airlines 
that the military had in mind such a long list of 
special and military requirements for future trans- 
ports that any agreement on a national basis is 
impossible. I would like to dispel this misunder- 
standing. 

MATS (Military Air Transport Service) require- 
ments in transport aircraft and their specifications 
are based on our assigned responsibilities and on 
the operating conditions which fulfillment of these 
responsibilities create. 

We must, for example, be prepared to meet the 
special weather problems of the important North 
Atlantic route. In more than one area we are 
faced with the need of operating in Arctic condi- 
tions. The Pacific area poses considerations of 
range and traffic control. Feeder and intra-theater 
missons call for aircraft of certain size and versa- 
tility, just as our large transports must be capable 
of operating from established CAA Class V airports 
throughout the world. 

From such a broad study of our mission and its 
basic operating requirements, MATS has concluded 
that it will do the most efficient job if its “fleet of 
the future” consists of these three transport types: 
heavy, medium, and feeder. For each of these 
types we have drafted general specifications, all of 
which, like the selection of the three types, are 
open to review by the designers. 

We will make clear what work we must do and 
under what conditions. We will accept happily 
whatever aircraft are built to these requirements. 
We do plead, however, that the number of types be 
kept to an absolute minimum. 

It is natural that MATS engineers and develop- 
ment staff have studied every possible aspect of 
future transports and have come up with recom- 
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1. A Manufacturer 





Wellwood E. Beall 


increasing level of safety, its means of accomplish- 
ing this often is debatable. 

One answer to the problem lies in mutual ac- 
ceptance of aircraft built to standards of either mili- 
tary or civil requirements, which calls for accept- 
ance of this concept as basic philosophy, rather than 
an itemized comparison of detailed military and 
civil requirements. 

Manufacturing continuity gained from such an 
agreement holds rich rewards. At present, even 
though military and civil aircraft are of the same 
basic design, two separate production lines must 
be established. These two production lines make 
necessary two separate certification programs, if 
approval of military transports for commercial use 
is desired. Otherwise, production continuity is 
jeopardized. 

But both production lines cannot be continued 
indefinitely. Sooner or later one runs out and ad- 
ditional production orders can be fulfilled only at 
substantial expense of re-establishing the line. 
Combining military and civil production lines 
would assure continued production continuity for 
a much longer time and would reduce costs associ- 
ated with larger quantity production. 

While actual design requirements are not far 
apart, as indicated by comparing the CAR and 
USAF handbooks, most important obstacle is the 
difference of philosophy between CAA and military 
personnel. 

The military are not only interested in safety of 
the machine, but also are concerned with its per- 
formance, cost, and getting it delivered. This gives 
them the balance not apparent in CAA personnel, 
who have no real incentive to certificate an airplane. 
From these differences in philosophy have been de- 
veloped different attitudes toward both ground 
and flight testing and inspection. 

These differences become the real obstacle to 
granting reciprocal approval between military and 
civil aircraft. These differences create loss of con- 
fidence in the other organization’s ability to de- 
termine properly whether a design is safe. But 
these differences need not prevent the reciprocal 
granting of approval. 

Mutual acceptance of transport type aircraft 
seems entirely feasible using the same basic prin- 
ciples applied to civil conversion and certification of 
surplus military aircraft. This is covered under a 
new section of the Civil Air Regulations, Part 9, 
which acknowledges that airplanes built to military 
standards could be considered acceptable for civil 
use with only 2 comparatively minor certification 
program. 

Perhaps such operations should be limited to 
freight and cargo carriage until gaining sufficient 
background and reliability to satisfy civil authorities 
of the wisdom of this move. Such policy would 
offer advantages to both groups, but primarily would 
establish a substantial reserve air cargo fleet avail- 
able for military use in case of emergency. 


2. A CAA Official 





George W. Haldeman 


a given field size and, in some cases, the enroute 
weight to assure terrain clearance. 

This need not be the case in military operation, 
The aircraft can be loaded to whatever weight is 
found expedient for military use. This weight wil] 
normally be somewhat beyond the civil operating 
weights. Civil structural requirements are high 
enough to permit considerable overloading in mili- 
tary operations without undue difficulty. 

Of course there are problems of interchangeability 
of equipment between transport and tactical type 
aircraft. This can be handled by superimposing the 
interchangeability requirements on the airworthi- 
ness requirements. These problems are not insur- 
mountable. 

In the case of one airplane being procured by the 
services to CAR requirements, the airplane will be 
eligible for type certification without changes in 
Government-furnished equipment. Airline purchas- 
ers have the same problem in maintaining equip- 
ment interchangeability between older aircraft and 
new additions to the fleet. This is handled as far 
as possible by specifying the equipment on the new 
airplanes. 

Functionally too transport aircraft are largely 
identical in both civil and military use. Of course, 
special applications and transportation problems 
exist in both areas. These special problems may 
dictate size of airplane, equipment installation and 
provisions, and interior arrangement; but they 
seldom dictate differences in basic safety. 

Many components of today’s civil transports— 
such as wheels, brakes, instruments, engines, and 
accessories—have been developed by the military 
services. The same thing will undoubtedly be true 
of the jet transports of tomorrow. 

Taking a look at the design process, we note that 
the designer faces the same problem of carrying a 
certain load a certain distance in the shortest prac- 
ticable time for both types of service. He has other 
basic requirements to meet—including such con- 
siderations as field size and operational altitude. 

These requirements will determine the kind and 
number of powerplants, wing area, span, type of 
flaps, and general configuration. For civil opera- 
tion, the basic design parameters for required safety 
level, implicit in the Civil Air Regulations, are 
readily determined. We know from experience that 
they will provide a balanced design. Where mili- 
tary need overweighs safety considerations, the air- 
plane can be considerably overloaded. 

Again there need be little difference between mili- 
tary and civil needs or practices as regards the 
structural and detail design. 

As to the probable effect of the International Civil 
Aviation Organization requirements on this prob- 
lem, it is safe to say that such international coop- 
eration should not hamper interchangeability of 
military and commercial transports. Nor should 
future ICAO work restrict this aim. 


SAE JOURNAL 





ses fo & ha © © GO OD 


_—" 














3. An Airline Operator 





W. W. Davies 


with stringers, brackets, and bulkheads. And hy- 
draulic tubing gets strung up in the same way. A 
piece of equipment seems to be arbitrarily mounted 
on any structural part available for this. Perhaps 
this gives us as much trouble in trying to reduce 
costs in producibility as all other factors together. 

Assume a basic airframe could be built and with 
given powerplants with performance suitable to 
both military and civil requirements. The produci- 
bility problem then might be greatly reduced if 
systems and equipment installations were designed 
on the package principle. 

Tunnel A on the right side of the fuselage could 
be set aside for flight controls so that any desires 
in flight controls could be located there. Perhaps 
a standard tunnel or duct could be established from 
the cockpit to the various nacelles to take a package 
of controls, whether they be electrical, hydraulic, 
or mechanical. Then a common space could be left 
for an overall instrument panel with standard 
quick-disconnect fittings so that any desired in- 
strument panel arrangement could be plugged in. 
The same philosophy would apply for the control 
pedestal. 

Such design of package systems would help 
greatly to improve maintenance on aircraft by both 
the miliary and commercial operator. For years we 
have tried to develop the quickly removable power- 
plant as a package. Much progress has been made 
in this direction. While everybody is not using it to 
the maximum, it should pay dividends. But why 
stop here? Why shouldn’t we think about every 
system or piece of equipment in the airplane in the 
same way? 

We cannot overlook the fact that if we want com- 
plete standardization (a common line all the way 
down) for maximum producibility and lowest costs, 
we greatly restrict development and technical ad- 
vances. This ability to take those technical ad- 
vances as fast as they came, and in many cases 
faster, is the thing that has kept this industry going 
ahead. Iam sure nobody wants to see it lag behind. 

However, by taking this to the extreme, the 
costs for the airplane, particularly the major and 
more complex aircraft, go completely out of sight. 
Perhaps the best compromise is to build a basic 
structure and then develop systems and accessories 
in terms of completely packaged units such that 
they adapt themselves to ready installation on the 
basic airframe. 

This would help improve producibility and permit 
interchange for development of new aircraft. 

Perhaps we are trying to get standardization still 
while thinking of the old ways of design and pro- 
ducibility. Maybe if we thought of completely new 
ways of developing and designing the product for 
simple producibility and maintenance, still shooting 
for retention of flexibility, we might be surprised 
at the lower cost, standardized airplane we could 
achieve. 
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4. A Military Operator 





Maj.-Gen. Laurence S. Kuter 


mendations covering basic dimensions, performance 
characteristics, maintenance, loading arrange- 
ments, and a host of lesser but desirable specifica- 
tions. These conclusions, while the result of thor- 
ough study by able people, I will only term the best 
guesses of my amateur designers. 

But MATS does feel strongly that no future trans- 
port aircraft should be built without these six major 
characteristics: 


1. Economy of Operation. This means lowest 
possible cost per ton mile, producing savings in air- 
craft, crews, maintenance, route support, and time. 


2. Maximum Safety: This should be commensu- 
rate with the calculated risk of the aircraft’s mis- 
sion. It should encompass safety of operation in 
flight, a functionally designed cockpit, adequate 
provisions for emergency evacuation, safe ground 
handling, passenger safety, crash landing provision, 
and reduction of fire hazards. 


3. Ease of Loading and Unloading: This covers 
passengers, patients, and cargo. Involved are such 
features as direct access to cabins from normal 
truck bodies; elimination of floors with slopes and 
varying heights; multiple loading doors located for 
maximum accessibility. 


4. Ease of Maintenance: Here we want provision 
for rapid engine changes; less complicated fuel, hy- 
draulic, and electrical systems; simplicity and ac- 
cessibility of all major components and systems. 


5. Pressurization: We need this feature to permit 
increased operating efficiency and to over-fly ad- 
verse weather. It is of particular advantage in 
movement of troops and air evacuees, reducing dis- 
comfort, fatigue, and adverse psychological re- 
action. 


6. Climatic Flexibility: We will require all essen- 
tial winterization and summerization equipment, 
including the latest electronic aids, to permit oper- 
ation under climatic conditions ranging from - 65 
to + 125 F. 


Using these characteristics as a yardstick, we 
evaluated all existing four-engine transport air- 
craft and those in advanced stages and on the 
drawing board. This evaluation discloses that most 
current and projected designs fall into the “Good” 
and “Fair” categories, with only one getting a 
“Very Good” rating from the military viewpoint. 
Apparently we are yet a long way from having a 
transport that incorporates all the major character- 
istics essential to efficient international operation— 
military or commercial. 

But the second conclusion we draw from this 
brief examination of MATS requirements is that we 
see in them no serious barrier to full and eventual 
standardization of our national transport fleet. 
We will continue to cooperate in all programs which 
have this important objective. 
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EXCERPTS FROM PAPER* BY 


E. E. Eaton 


Chief Engineer, 
Transmission Division, 
CLARK EQUIPMENT CO. 





EED for standardizing farm implement gear 
drives emerges from a study of recently de- 
veloped designs. 

The first three units shown in this article indicate 
the widely different constructions of implement 
gear drives, even for the same type of equipment. 
While this is partly complicated by the variety of 
motions and speeds which such drives impart, it 
does point up the need for future effort toward 


* Paper “Gear Drives in Implement Design,” was presented at SAE Na- 
tional Tractor Meeting, Milwaukee, September 15, 1949. (This paper is 
available in full in multilithographed form from SAE Special Publications 
Department. Price: 25¢ to members, 50¢ to nonmembers.) 


1. Baler Drive 





RECENT GEAR 


For Farm 


standardized units. This should reflect in lower 
unit cost and improved service facilities. 

The last five units described indicate that some 
strides already have been made in this direction. 

Incidentally, these latter drives stem from a trend 
in recent years to divorce some harvesting imple- 
ments from the tractor to make them self-propelled. 
This has required more elaborate gear drives since 
such implements no longer get parasitic drive from 
the tractor transmission and power take-off. Modern 
engineering practice of using smaller, higher 
stressed parts are in evidence in these later de- 
velopments, as is the incorporation of existing auto- 
motive components in the design. 
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In this baler drive we see the use of bevels at “A” 
for reversing the direction of the drive. Note that 
the bevel set as well as the spur gear drive at “B” 
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are all mounted on antifriction bearings of a type 
suitable for the radial and thrust loads imposed 
during operation. 
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DRIVES. 


Implements 


2. Corn Harvester Drive 


This is a gear case for driving the snapping rolls 
and gathering chain of a corn harvester. This de- 
sign uses spiral gears “A” to drive shaft “B” at right 


angles. The gear loads are supported by antifriction 8 


bearings and the construction in general shows the 
influence of automotive design. 
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Uniqueness of this drive gear unit for recent corn 
harvesters stems from the fact that the enclosing 
case is fabricated from steel stampings. This 
permits use of the sheet metal technique, well de- 
veloped because of the wide use of such material 
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in implement manufacture. The bearing seats or 
supports are small casting which are riveted or 
bolted to the sheet steel case. This illustrates the 
ingenuity being used in the implement industry to 
design for lower cost and utility of operation. 






















4. Self-Propelled Harvester Thresher Drive 
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Shown here are the main gear case and clutch in the flywheel and clutch for driving the automo- 
assembly of a self-propelled harvester thresher. tive type transmission at “C,” whose output propells 
The engine crankshaft and flywheel are at “A.” This the implement. Shaft “B” drives implement mech- 
has a flexible drive to shaft “B,” which terminates anisms and a hydraulic pump by bevel pinion at “D.” 


5. Self-Propelled Drive Unit 





a 





D 


This is another self-propelled drive unit where countershaft “B,’ which drives the mainshaft 
the drive is taken into the main transmission by through spur gears for various speeds. The drive 
the belt at “A.” This transmission has an idling then is transmitted back to the countershaft 


38 SAE JOURNAL 


thr« 
pull 


gea 








through reduction gear “C,” and finally to the axle 
pull gear, pinion, and differential at “D.” This 
gearing gives the necessary speed reduction and 


torque increase for the usual harvesting operation. 
For harvesting heavier crops, an auxiliary unit is, 
available to reduce the ground speeds still further. 





6. Combine Harvester Drive 


This harvest vehicle drive—for a self-propelled 
combine—depicts some recent trends in gear unit 
design. The drive from the engine is taken into the 
gear box by clutch shaft “A.” This in turn drives 
the countershaft shown out of position at “B,” which 
is geared to the mainshaft for the various ratios. 
Reduction gears “C” are used for the final drive to 
the axle through a differential. Here again auto- 
motive gearing is used. The vehicle brake at “D” 
is a conventional automotive transmission brake. 









































— 7. Self-Propelled Forage Harvester Drive 





Several other harvester implements have become 
self-propelled, including the cotton picker, potato 
digger, and forage harvester. The forage harvester 
has intriguing possibilities and has received some 
recent engineering attention. An example is the 
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drive unit for this implement shown above. It is 
composed of a transmission, power take-off, angle 
drive unit, and axle with wheel brakes. Internal 
construction of the gear drive is detailed on the 
next page. 











8. Construction of Forage Harvester Drive 





The basic unit “A” is a standard five-speed auto- 
motive transmission with helical gears for the 
higher working and transport speeds. Input is by 
means of a V-belt sheave “B” and the output uses 
right-angle bevel gears with gear “C” driving the 
spiral bevel axle pinion. At “D” is a standard 
automotive power take-off which attaches to the 
side of the transmission proper. This drives some 
of the operating elements of the implement. 

Shown below is the complete machine using this 
gear drive in actual field operation. The particular 














job the machine is doing also uncovers a signpost 
to the future. It is cutting and chopping up a 
clover cover crop, wet from recent rains. (It is un- 
usual to see a wet crop harvested.) The forage is 
dehydrated in a horizontal rotating furnace, then 
further pulverized in a hammer mill. End product 
is a green, sweet-smelling flour for feeding stock. 
This represents a growing industry with facilities 
for rapid disposition of certain crops and can be 
operated 24 hr per day. But its success depends on 
the self-propelled implement which serves it. 
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FROM PAPER* BY 


Ellwood F. Riesing 


itomotive Engineering and Sales 


ndustrial Products, Division of 
ne Tire & Rubber Co 


tings for Passenger Car Powerplants.” was pre- 
\nnual Meeting Detroit, Jan. 12. 1949 
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ENGINE MOUNTINGS 
for '49 Cars 











Riesing’s complete paper, titled “Resilient 
Mountings for Passenger Car Powerplants,” 
will be featured in the January, 1950 SAE 
Quarterly Transactions. 


Illustrations and captions on the seven 
following pages are excerpts. 


The complete paper is an extensive trea- 
tise on design and testing of car resilient 
mountings, which includes all details of 
mounting designs for the 1949 models of 
18 American passenger cars. (The excerpts 
on following pages show closeups of each 
of these mountings. The complete article 
shows also the locations of these mountings 
on their respective engines plus diagram- 
matic sketches giving weight distribution 
and dimensional locations.) 


Covered also in the complete paper are 
fundamentals for determining location and 
arrangement of engine mountings—where 
the engines’ modes of movement enter into 
the consideration. It discusses also an ex- 
perimental method for determining the 
torque roll axis, about which the engine 
mass will be excited by firing impulses in 


only one of its six modes of freedom. Vari- 
ous ways currently used for providing low 
resistance about this axis to isolate torque 
impulse vibration are also described. 


Helpful diagrams supplement an easy- 
to-understand discourse on design of the 
mountings themselves, with emphasis on 
low-cost features. Typical of these dia- 
grams are those on p. 48 following. 


Properties and requirements of rubber 
compounds used in engine mountings as 
well as production testing receive consider- 
able coverage in the full paper in the 
January, 1950, issue of SAE Quarterly 
Transactions. 


(The complete paper also is available 
from SAE Special Publications Department. 
Price: 25¢ to members, 50¢ to nonmem- 
bers.) 
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Engine Mountings for '49 Cars 


— BUICK 








Rear engine thrust pad with one-quarter cut-out section. 
The rubber in this bonded assembly is subjected to shear 
stress in the vertical plane movement. This pad also pro- 
vides horizontal lateral stability by stressing the rubber in 
the two 90-degree bend, end sections in compression. 
With the Buick being a torque tube drive, this thrust pad 
takes the full forward thrust in propelling the car forward, 
which accounts for its sturdy construction. 





Three-quarter cut-through section Three-quarter section of front 
of rear engine mounting attached engine mounting. 
under transmission extension. 








Detail of front engine mounting. 


—— CHEVROLET 


— CADILLAC — 





Three-quarter cut section of rear engine mounting. Outer metal 
housing is a separable shell assembled following vulcanization of 
rubber to inner tapped forging. Note thin section of rubber between 
forging and housing which restricts fore and aft movement. Also 
note thicker rubber section with less area which allows greater 
freedom in the horizontal lateral mode and freedom of torsional 
oscillation. 








Three-quarter cut section of rear engine mounting. 
Note arrangement of metal components which provides 
small thickness of rubber in the transverse plane to 
resist fore and aft movements of power plant. This thin 
section of rubber is not bonded to one of the metal 
surfaces as this would raise the natural frequency of 
the mounting in vertical and horizontal lateral modes. 
Note spacer element which prevents excessive pre- 
compression of mounting on assembly. 








Detail of engine stabilizer. Note 
thick shear section of synthetic 
rubber. This stabilizer is vulcanized 
of high hysteresis elastomer. Note 
serrations on lower metal which 
allow adjustment on installation. 


Three-quarter cut section of front 
engine mounting. Note milled flats on 
welded tapped lugs. This mounting has 
transverse rate build-up feature. 
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Three-quarter cut section of rear engine mounting components. 
Note welded assembly of top load carrying washer to tubular spacer, 
the length of which predetermines the initial compression of the 
rubber elements. The chassis cross member separates the upper 
rubber insulator from the lower. Detail of front engine mountings. 





—— DE SOTO AND CHRYSLER 6 
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Three-quarter cut section of rear engine mounting components. 
{ Note welded assembly of top load carrying washer to tubular spacer, 
the length of which predetermines the initial compression of the 
rubber elements. The upper insulator is cored out to reduce natural 
frequency of mounting. The chassis cross member separates the 
Detail of front engine mounting. upper rubber insulator from the lower rebound element. 








DODGE—— 





Three-quarter cut section of rear engine mounting components. 
j Note welded assembly of top load carrying washer to tubular spacer, 
the length of which predetermines the initial compression of the 
rubber elements. The upper insulator is cored out to reduce natural 
frequency of mounting. The chassis cross member separates the 

Detail of front engine mounting. upper rubber insulator from the lower rebound element. 
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Engine Mountings for '49 Cars 


——fORD 








Three-quarter cut section of rear engine mounting. Same mounting ; th 
— used on six- and eight-cylinder motors. Mounting has molded waffle 
pattern carrying static compression load. Lower rubber portion 
Front engine mounting showing longitudinal (fore and aft) cut within metal channel serves as rebound element. (Rebound clamp, 
section. Same on 6 or 8. which is separable, is not shown in this view.) 





HUDSON — _ 





Three-quarter section of rear engine mounting. Three-quarter section of front engine mounting. 


——KAISER AND FRAZER - 








Detail of front engine mounting. Detail of rear engine mounting. 
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- = — | LINCOLN —— 





g fhree-quarter cut section of front engine mounting. Note vertical 

le F downward movement limiting feature. Three-quarter section of rear engine mounting. | 
Qn 

P, | 





— —— MERCURY 





Three-quarter section of front engine mounting. Note vertical 
downward movement limiting feature. Three-quarter section of rear engine mounting. 





- NASH — 





_ Three-quarter section of rear engine mounting; the forged attach- 
ing arm is inserted through a cored opening in the rubber mounting 
following vulcanization and is anchored by self-tapping screws to the 
inner channel stamping element that is a bonded component of the 
‘mounting. 





Front engine mounting showing cut section running fore and aft. 





DECEMBER, 1949 





Engine Mountings for '49 Cars 





— OLDSMOBILE —_ — 





ee section of front engine mounting for both six and 
eight cylindets. (Different modulus elastomers used for six and 
eight cylinders.) This mounting provides considerable resistance to 





fore and aft movement of engine which is accomplished by the secti 
high-modulus rubberized fabric bonded to the interior transverse mout 
faces of the top metal housing which is a separable shell. Detail of rear engine mounting. rebo 





PACKARD—f— — 








Three-quarter section of front engine mounting. The rubber 4 
elements in this mounting are not bonded to any of the attaching ' 
metals. With the mounting located essentially on the torque roll axis 
the actual movement in the rubber is comparatively small and abre- 
sion does not take place despite the lack of rubber-to-metal bond. 

No fore and aft restraint is provided by this mounting for coping 





Rotational oscillation of engine stresses rubber in the rear engine with the fore and aft inertia forces of the engine mass. These force: ; Pl 
mounting in shear. The greater thickness of rubber at the top gives are resisted by a rubber-insulated snubber rod on the Packard or 
this mounting a low vertical natural frequency. engines. 





—— PLYMOUTH i : 





Three-quarter cut section of rear engine mounting components. 
Note welded assembly of top load carrying washer to tubular spacer. 
The length of tubular spacer is such as to put no compression on the 
thin rubber dise which comes into play only under extreme condi- 
tions of rebound. The chassis cross-member separates the upper 
rubber insulator from the lower rebound disc. Detail of front engine mounting. 
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| 
Detail of rear mounting for power 
plants equipped with hydromatic trans- 
Six. and eight-cylinder front engine mounting showing cut-out Detail of rear mounting mission. Note added rebound control and 
section. Note metal rebound clamp which is assembled to the for power plants equipped greater rubber thickness in this mounting | 
mounting following vulcanization. Layer of bonded rubber insulates with conventional transmis- over mounting used with conventional 
rebound clamp from upper metal stamping of mounting. sion. transmission. 
STUDEBAKER | 
—- —— | ! 
i 
< } 
1} 
| | 
} q 
Two of these mounting assemblies support 
bber the Studebaker Champion rear engine load. 
hing ‘ Note that this mounting is oval in shape, 
axis ‘ providing a lower natural frequency in the 
bra , horizontal lateral direction than in the hori- This mounting assembly is used 
ond. : zontal longitudinal; note also the rate for the rear of the Commander 
ping Detail of front mounting used on the Commander power _ build-up restraining top washer; internal power plant; © is similar in design 
rces plant; semi-circular cut-out spaces provide clearance for spacer permits adjustment of assembly to and function » that shown on the 
kard engine appurtenances. predetermined height. lift, but is circular rather than oval. 


WILLYS —— 








Front engine mounting for both Willys engines. Rear engine mounting for both Willys engines. 
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CONTROL 
Shown here are design tips for prolonging life of 
resilient mountings. One desirable feature is 
These standard Firestone mountings illustrate ways of de- stress reliet at the edge of the metal a and 
signing mountings for foolproof production assembly. Straight- fillets in the rubber section. Sharp “a ed edges 
through eznchor bolts should be shouldered or have tube spacers on the rubber should be avoided and ; a cutting 
rather than to rely on assembly men to tighten to a specified edges on the stamping, when — i buried 
torque or to drilled cotter pin hcles. Shimming of mountings in the rubber, produce early failures 


on the production assembly line should be avoided if other 
means can be used 

















UNEVEN RUBBER THICKNESS, SHOWN IN ONE METHOD OF PROVIDING UNIFORM EXCELLENT COMMERCIAL METHOD 
THIS DESIGN, IS UNDESIRABLE, CAUSES THICKNESS THOUGH EXPENSIVE OF PROVIDING UNIFORM RUBBER 
EARLY BOND FAILURE 


THICKNESS 





FILLET 


aan Wh ard) 
ADHESION OF MOUNTINGS MAY BE PROTECTED = 


THR H US F FILLET TC., INCREASING LIFE OF PART 
oo aes “— ‘aon ins AVOID CUTTING METAL EDGES INSIDE RUBBER SECTION; 


BETTER DESIGN IS SHOWN AT RIGHT 


DESIGN AT LEFT DOES NOT MAKE FULL USE OF RUBBER 

VOLUME; INVERTING INSERT (RIGHT) PUTS MORE RUBBER 
TO WORK EQUALIZING ADHESION AREAS ON ADJACENT OR PARALLEL 

BONDED SURFACES PREVENTS STRESS CONCENTRATION 


| Fy 
DRAFT FACKITATES MOLDING METAL INSERTS WITH THREADS INCREASE COST OF 
MOLDING; LOWER COST DESIGN IS SHOWN AT RIGHT 
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Chief Justice 
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On August 11th last the country was shocked to 
learn that Miss Margaret Mitchell, the modest and 
retiring, albeit distinguished, author of “Gone With 
the Wind,” had been severely injured by an auto- 
mobile that skidded 65 ft before hitting her while 
she was crossing Peachtree Street, Atlanta, a 
thoroughfare she has immortalized in her book. 
Miss Mitchell never fully regained consciousness. 
Five days later the nation mourned her death. 


Who Is Responsible for Automobile 
Fatalities and Accidents? ...... 


Who was responsible for killing Miss Mitchell? 
Doubtless the law for practical reasons will point 
to the 29-year-old taxi driver, who was charged 
with drunken driving, speeding and driving on the 
Wrong side of the street. His record shows that 
between July 24, 1944, and Dec. 31, 1948, he had been 
booked in the courts seven times for speeding, four 


+3 


times for accidents involving reckless driving, once 


Ad tional copies of this lecture, bound as a 24-page booklet, are avail- 

able from SAE Special Publications Department at 50¢ to SAE members 

anc non-profit organizations; $1.00 to nonmembers. Quantity prices 
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for reckless driving, once for blocking traffic, once 
for passing a streetcar on the left, once for passing a 
red light, twice for passing stop street signs, once 
for violating the taxicab ordinances, three times for 
illegal parking, once for disorderly conduct involv- 
ing reckless driving—22 charges in all in less than 
four and a half years! How many other unappre- 
hended offenses against the traffic law he had been 
guilty of we have no way of knowing. We are told, 
however, that if the Department of Public Safety 
had received from the court the record of his speed- 
ing violations in 1946, his driver’s license might have 
been revoked for three violations within the year, 
but the record never was received. 

With these facts before us, what may we say was 
in truth the real cause or causes of Miss Mitchell’s 
death? We need not tread the tortuous paths of 
the philosophical labyrinth of the principles of 
causation to the point where we meet up with the 
fundamental issue of free will versus predestina- 
tion to be convinced that the law has out of neces- 
sity over-simplified its answer to the question of 
who was responsible for Miss Mitchell’s death. Did 
some legislative body, state or municipal, fail per- 
chance to safeguard the public against repeating 
offenders by appropriate statute or ordinance? Did 
some judge err, in spite of the young man’s lengthy 

















record, in failing to see in him a potential killer? Did 
some clerk neglect to transmit the record from the 
court to the Department of Public Safety so that 
the license to drive, without which these repeated 
offenses could not have been committed, might be 
revoked? Did some person give the taxi driver the 
liquor on the evening of the fatal accident that had 
so befuddled his mind and caused him to violate the 
law? Or was the public — meaning you and me — 
to blame for any or all of these deficiencies of law or 
law enforcement by its failure to make its voice 
heard? These are questions that almost defy the 
wisdom of Solomon but that must be answered in 
the interest alike of individual safety and social 
welfare. 

In Miss Mitchell’s death we are not confronted 
with an isolated phenomenon. Who is there among us 
who cannot recall friends or even relations among 
the victims of traffic casualties? In 1948 alone auto- 
mobile drivers caused 32,000 deaths and over one 
million personal injuries with a resultant loss in 
accident insurance, medical expenses, and wages of 
$1,700,000,000, not to mention the immeasurable toll 
of human suffering, wrecked careers and disrupted 
family life. There were, moreover, 5,450,000 auto- 
mobile accidents involving property losses of less 
than $25 each and 1,950,000 accidents with losses of 
over $25 each, causing, in all, a total property loss 
of $1,100,000,000. Thus the total cost of automobile 
accidents in this country in 1948 alone was $2,800,- 
000,000, a sum just about equal to the cost of all of 
the public schools, both elementary and secondary, 
throughout the country, for the latest year such 
statistics are available. 


Toll of Automobile Casualties Exceeds 
That of the Great Public Enemy—War 


The toll of automobile accidents in a single year, 
however, both as to the number of victims and as to 
cost, presents a meaningless figure, for the slaughter 
by automobiles and the consequent losses are not 
confined to any one year; they are continuous. The 
problem must be viewed in perspective. Since 1910 
American motorists have killed 892,601 people, a 
larger number than the total killed in action or who 
died of wounds or disease in the Revolutionary War, 
the War of 1812, the Mexican War, the Civil War 
on both sides, the Spanish-American War, and 
World Wars I and II. The people injured short of 
death by automobiles from 1910 to 1949 total 31,325,- 
000 or about 23% of the present population of the 
United States. This shocking record is one that the 
American public should never be allowed to forget; 
it is the great argument for traffic safety and law 
enforcement that will bear endless repetition. 


Vast Number of Actual and Potential 
Aggressors in Our Midst ....... 


But if the victims of automobile accidents in terms 
of lives, or personal injuries and of money losses run 
into astronomic figures, the number of people who 
habitually violate the traffic laws is hundreds of 
times greater. How many are there, with an auto- 
mobile at their disposal for an entire day, who can 
conscientiously close their eyes at night without 
confessing that in some moment or other they had 
violated the traffic laws in some respect? How many 
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motorists, witnessing an accident or reading of it, 
must say to themselves, “There but for the grace of 
God go lI.” Relatively few traffic fatalities and ac- 
cidents are caused by engineering defects in auto- 
mobile manufacturing or in highway construction. 
Here, as elsewhere in our complicated modern so- 
ciety, the advances of science, of technology, of mass 
production and of marketing, have far outrun the 
capacity of poor human nature to utilize them 
wisely. Indeed, is not the greatest problem of our 
times to educate mankind to use to its best aq- 
vantage the fruits of science, of technology and of 
mass production and not to permit itself to be de- 
stroyed by them? Nowhere is this problem more 
acute because of our superior resources and inven- 
tive ingenuity than in this country and in no field 
here is the problem more pressing than with respect 
to automobile fatalities and accidents, except, of 
course, in the all-embracing problem of world peace 
and its alternative, the self-destruction of mankind. 
The problem is ever expanding from the human 
standpoint. The span of life is constantly lengthen- 
ing; in the last half century medical science has 
added twelve years to our average life expectancy; 
the number of older drivers is ever on the increase. 
Thanks to our prosperity even in spite of wars, and to 
private pensions and retirement plans, not to men- 
tion social security, many of our older drivers have 
not only the leisure but the funds with which to 
satisfy the great American desire “to go places.” 
Within the month we have been told that the pro- 
duction of new vehicles in 1949 is expected to ex- 
ceed the 1929 record of 5,358,420 and that motor 
travel this year will reach 425,000,000,000 car miles, 
which is 25,000,000,000 more than last year and 92,- 
000,000,000 more than in 1941. Yet we are at- 
tempting to meet what is in reality one of our great- 
est national emergencies on a “business as usual” 
basis. 


Complexities of Human Nature Traffic 
Enforcement Must Contend with .. . 


Education, endless education, is, of course, the 
only complete solution of the problem, but though 
education is progressing we shall always have to 
rely on law enforcement. To grasp either the proc- 
ess of education or of law enforcement we must 
understand the contradictory phases of human 
nature which are involved in what is undoubtedly 
our greatest single problem in the conservation of 
human life and property and in the prevention of 
human suffering and woe both to the injured and 
their dependents. We all realize that no amount of 
money damages can ever compensate for a life 
snuffed out, a career wrecked, a family deprived of 
its breadwinner or a child crippled for life. We 
start out with the undeniable fact that, while our 
form of popular, representative government inevi- 
tably depends on general respect for the law and “a 
government of laws and not of men,” we are a rest- 
less people, impatient of restraint especially where 
it affects our pleasures or our desire to move freely 
from place to place. Unlike the people of some other 
nations, we do not take orders blindly or kindly. 
We have shown our distaste for prohibitive legisla- 
tion from the Boston Tea Party to the Eighteenth 
Amendment. In the automobile our desire to go 
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places converges into our desire for pleasure; the 
result is speed and with it violations of the traffic 
laws, unless the importance of care as the price of 
self-preservation, the necessity of respect for law 
and our American characteristic of fair play for the 
other fellow are constantly whispered into our ears. 
Even then most of us have to bé convinced, willingly 
or unwillingly, of both the necessity and the reason- 
ableness of traffic regulations. 

Transgressors of the traffic laws, moreover, are 
not a class set apart like murderers, burglars or 
counterfeiters. The law-abiding citizen of one 
moment may turn into a traffic violator almost 
without intending to be such and the step even to 
manslaughter may be shorter than he imagines. 
Traffic law offenders, sometimes in the most serious 
cases, have a way of turning up unexpectedly even 
in the best regulated households, and many other- 
wise fair-minded people then find it difficult to 
think of their own loved ones as criminals, even 
though the evidence of their wrongdoing is all too 
obvious. These possibilities, moreover, have a great 
tendency to make us all overly cautious in pressing 
for a rigorous enforcement of the traffic laws, mani- 
fest though the necessity therefor must be to every 
thoughtful citizen. We have a perfectly human 
tendency to shut our eyes to the enormity of the 
overall problem of traffic law enforcement as re- 
flected in the lives lost, the careers blasted, the 
homes disrupted and the property destroyed by 
motorists and to seek to minimize the significance 
of the particular specific case in which we may be 
concerned. Whatever may be our point of view in 
legal contests between man and man in what we 
call the civil law, in the conflicts between the state 
and the individual which we know as the criminal 
law the average defendant and his friends are much 
more likely to be seeking mercy than justice—and 
in this are they unlike the child seeking the solace 
of its mother or, for that matter, any of us as we 
approach the Great Throne on the final day of 
judgment? These frailties of human nature, deep 
bred in most of us, do not make the enforcement of 
our traffic laws the easier. 

Nor have we by any means completed our sur- 
vey of the complexities of human nature with re- 
spect to traffic law enforcement. There are some 
traffic regulations that offend our common sense as, 
for example, a 20-mile zone on a divided four lane 
concrete highway where the flow of traffic is light 
and where there is no visible reason for any such 
speed restriction. To many an American individual- 
ist such a seemingly unreasonable regulation is 
almost a dare to defy it. We do not lightly concede 
any superior wisdom to experts in subjects that 
seem to us matters of common sense, and it must be 
confessed that there is sometimes more than a little 
sound ground for just complaint at some of the 
outmoded restrictions on automobile traffic. 

Even greater than unwise or unaccepted regula- 
tions as a cause of dissatisfaction and of almost un- 
conscious revolt against the traffic laws is the 
knowledge, or at least the belief, that someone else 

> “setting away with it,” while we are not. This 
may take various forms. Is there not in many places 
a tradition that certain public officials are above the 

rafic laws? Are not their low license numbers 
leemed by enforcement officers and people generally 
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a badge of official privilege? And do not some other- 
wise sensible citizens, who hold no public positions, 
go to almost any lengths to obtain low license num- 
bers that they think will give them — and which in 
fact often do give them — something akin to “offi- 
cial immunity?” And who is there that has not 
heard children — I mean young children, not their 
childish parents — boast of the low license numbers 
of their father or mother? It would seem that the 
conflict between our American passion for equality 
and democracy, on the one hand, and our longing 
for special privilege, on the other, starts very early 
in life. 

Even more resented than official privilege or low 
license numbers in the hands of favored private 
citizens is the “fixing” of traffic tickets by political 
“pull.” In contrast, many otherwise respectable 
citizens who would not dream of committing the 
crime of interfering with the administration of 
justice will not hesitate to use almost any means at 
their disposal to evade their just deserts in court in 
response to a traffic ticket. Particularly abhorrent 
to fair-minded citizens is discrimination in selecting 
the “victims” of enforcement, especially nonresi- 
dents, and the evil practices that generally ac- 
company it, of speed traps and inequality in sen- 
tences in traffic courts for the same offense. 


Our Chief Treasure— 
The Automobile .. . 


These tangled and undeniably contradictory and 
quite illogical traits of human nature must all be 
considered in dealing with the great social, eco- 
nomic and personal problem of traffic control. These 
divergencies in human nature cannot be rational- 
ized, though they are partially explained by our de- 
votion to the automobile. If Jefferson were writing 
the Declaration of Independence today he would un- 
doubtedly be beseiged to include an assertion of the 
“inalienable right to the pursuit of happiness in an 
automobile.” The automobile, indeed, is a precious 
possession. It is one of the last things people give 
up in adversity, it is one of the first they seek to 
acquire. It would be interesting to have a sociologi- 
cal survey of the priorities of marriage, a family, a 
home, or an automobile, in the minds of our young 
people. I still remember a visit some years ago to a 
part of the T.V.A. country with cabins that had gone 
unpainted for generations, with many a chink be- 
tween the boards, but with a shining new automobile 
standing in front of a large number of these neg- 
lected habitations. There are darker threads, too, 
in the tapestry. All too often the automobile is an 
instrument of crime or of concealing crime. The 
stealing of motor vehicles is a well recognized voca- 
tion. A little drinking that might be harmless in the 
home may well prove to be the cause of a casualty on 
the road; and the same observation may be made 
of the pranks of the irresponsible, young or old. 


The Traffic Courts 
The Whipping Boy 


These complications of human nature, difficult to 
deal with though they are, are but a small part of 
the obstacles with which traffic courts must con- 
tend in their task of enforcing the laws and thereby 
reducing the number of casualties and increasing 














respect for law. At the outset we must face the 
general tendency on the part of the public to treat 
the traffic courts as a whipping boy and cast the 
blame on them for all the defects of the traffic laws 
and the various human agencies that enforce them. 
The reason for this is obvious; it is in the courts, and 
not in any contacts with the state legislature or any 
local governing body, that people feel the keen, 
cutting edge of the law. Naturally, though illogi- 
cally, they hold the courts responsible for any de- 
fects in state statutes or local ordinances or in their 
enforcement. At this point, despite the splendid 
work over the years of many enlightened and un- 
selfish organizations, we must frankly admit that 
our traffic legislation still leaves much to be de- 
sired in coping with our greatest problem in the 
conservation of human life from violence, excepting, 
of course, another world war. It should require no 
argument to demonstrate that with the ever in- 
creasing volume of interstate travel traffic legisla- 
tion throughout the country should not only be uni- 
form but as simple and sensible as possible, if 
enforcement in the courts is to be effective. We 
need constantly to remember that we have fifty 
million motorists driving forty million vehicles in 
49 jurisdictions. They cannot and will not bother to 
learn or to comply with a multiplicity of conflicting 
or complicated laws in different states and munici- 
palities. 


Deplorable State of 
Vehicle Legislation 


Yet it was not until 1924 that we find any insistent 
demand for uniform traffic legislation, culminating 
in the Uniform Vehicle Code prepared in 1925 and 
1926 by the National Conference on Street and High- 
way Safety and the National Conference of Com- 
missioners on Uniform State Laws and revised five 
successive times to 1948. The Uniform Vehicle Code 
consists of five separate acts: (1) the Uniform Motor 
Vehicle Administration, Registration, Certificate of 
Title and Anti-theft Act, enacted in considerable 
part in 34 jurisdictions; (2) the Uniform Motor Vehi- 
cle Operators’ and Chauffeurs’ License Act, Substan- 
tially adopted in eight states, although every state 
except South Dakota has a drivers’ license law; (3) 
the Uniform Motor Vehicle Civil Liability Law, only 
one of the three principal provisions of which has 
been accepted in every jurisdiction except Utah; (4) 
the Uniform Motor Vehicle Safety Responsibility Act, 
enacted in principle in 45 jurisdictions; and (5) the 
Uniform Act Regulating Traffic on Highways, the 
most important statute of all from the standpoint 
of the courts in providing traffic safety, but ap- 
proved substantially in only 24 states and to the 
extent of one section or more in nine other states, 
a most disconcerting and discouraging record for 
highway safety. Michigan alone of all the states 
has codified its motor vehicle laws with the Uniform 
Vehicle Code as a model. 


The Ready Remedy 


I do not need to tell this audience what it would 
mean to the cause of traffic law enforcement in 
every state of the Union to be able to eliminate the 
irrelevant but perfectly human plea “I am sorry, but 
I did not know the law; it is different in my state.” 





Think of the stimulating effect on traffic educa- 
tion, if we could assure everyone that the Motor 
Vehicle Code were the same everywhere. Consider 
the salutary effect on even the judge himself and the 
traffic officers, if each knew that he was administer- 
ing a law uniform throughout the country. There 
is some justification for a state clinging to an an- 
cient rule of property law peculiar to itself for fear 
of upsetting rights long vested, but in such a modern 
field of statutory regulation as the Motor Vehicle 
Law, where interstate traffic plays so large a part, 
there surely is no sound reason that could be ad- 
vanced against uniformity any more than there 
could be in the law of negotiable instruments or in 
the law of sales where uniform acts have long been 
generally accepted throughout the country. Surely 
the public has a right to expect rules of the road and 
hand signals that will be uniform in every state and 
speed limits that are rational in the light of present- 
day conditions. If the governors, the legislative 
leaders, the attorneys general, and the motor ve- 
hicle commissioners of the several states were ever 
to concentrate on the problem on its merits as an 
indispensable first step in traffic law enforcement, 
or if the American Bar Association and the several 
state and local bar associations or the newspaper 
editors and radio commentators were to become 
really interested in the matter from the standpoint 
of simplifying and unifying the law or of making 
education in the traffic law simple and therefore 
more effective, I have no doubt that the entire Uni- 
form Traffic Code would be adopted in every state in 
a single legislative session. The solution is really 
just as simple as that. And I submit that it is a 
project that imperatively deserves presentation to 
our high officials and to the leaders of public opinion 
as part of a program of saving life and limb and 
property and of increasing respect for law. They 
will understand that only when we have achieved 
uniformity in our basic traffic legislation may we 
hope for the uniformity in interpretation, in ad- 
ministration and in enforcement on which respect 
for law necessarily depends. 


No Man’‘s Land 
Of Ordinances 


When we turn from state statutes to look at the 
traffic ordinances of our municipalities, especially of 
our larger cities, we enter a veritable jungle of local 
law. These ordinances date from various periods, 
reflect varying concepts of traffic law enforcement, 
and, like most ordinances, are terra incognita for all 
save experts in the field. The Model Traffic Ordi- 
nance, first prepared in 1928 and since revised 
several times, is available as a guide to the diligent. 
In several hundred cities comparative analyses of 
the Model Ordinance and the local ordinances are 
being prepared. I cannot but commend the in- 
dustry of the compilers while at the same time re- 
gretting the necessity of such labor. Fortunately, 
the number of cases where the ordinances are con- 
trolling in comparison with the Uniform Traffic Code 
are relatively few. Confidentially, candor compels 
me to admit to you that there is no body of our law 
quite as unknown as a whole to the legal profession 
as our ordinances, and yet, despite the obvious risk 
of violating them, our clients seldom get in difficul- 
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by reason thereof, though when they occasionally 
he results are most embarrassing to the legal 


a 
sssion. I have often thought that one of the 
t important functions of ordinances was to keep 
es and lawyers from becoming too proud. As 
long aS we have ordinances such as we do, nobody 
ean safely assert that he knows all the law. In- 
deed, my chief purpose in mentioning ordinances at 
ail is to avoid having some lawyer, if any such be 
present, charge me with ignorantly passing them by. 
I can only venture the hope that as the millennium 
draws near the bulk of our ordinances may gradu- 
ally be absorbed into statutes and codes. If practic- 
ing lawyers do not know the ordinances of their own 
municipalities, what shall we do about the motorist 
as he glides through a score—or a hundred—munici- 
palities in the course of a single trip? 
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Prosecutors Essential 
To Traffic Courts 


Even greater than the dependence of the traffic 
courts on the legislative branch of government for 
sound statutes and ordinances is their dependence 
on the executive branch for producing satisfactory 
evidence in legal form. A traffic court cannot hope 
to be more effective than the police that appear be- 
fore it as witnesses or the prosecutor who presents 
their testimony. Oddly enough, prosecutors in traf- 
fic cases are still unavailable in the majority of the 
six classes of cities with populations ranging from 
over 500,000 down to 10,000, though how evidence 
is to be properly presented in court without their 
aid is difficult to see. Surely it should never be ex- 
pected that a policeman should act both as prose- 
cutor and witness or still less that the judge, who 
should above all things be impartial, should be 
called upon to take over the functions of a prosecu- 
tor in adducing evidence and then to pass on such 
evidence judicially. Yet one or the other of these 
very undesirable alternatives — and often both — 
is daily happening in the vast majority of our traffic 
courts. It is difficult to estimate the adverse effect 
on respect for law on the minds of the three and 
one-half million defendants who are each year 
hailed into the traffic courts and of the countless 
witnesses who appear with them of seeing either a 
policeman, who is testifying against them, or the 
judge, who is supposed to be impartially hearing the 
case, or both, acting as the prosecutor against them. 
Even if there were nothing else to complain of in 
the traffic courts, such a practice would be sufficient 
to give a very large segment of our population a 
very poor idea of the sense of fair play which we like 
to think of as the outstanding characteristic of 
American justice. That this unfortunate condition 
exists in so many places is but a part of much cu- 
mulative proof, to which I shall allude later, that 
our traffic courts have just been allowed to grow up 
as they would, following the line of least resistance, 
without any analysis of their essential requirements 
ior effective operation, rather than being planned so 
that they might do their work effectively. 

Even where a prosecutor is assigned to a traffic 
court in not every instance does he familiarize him- 
elf in advance with the facts and the witnesses in 
the cases he was assigned to try, thus proving that 
he assignment of a prosecutor to traffic work may 
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be merely formal and not truly professional. No 
matter how lax or superficial a prosecutor’s perform- 
ance of his task may be, however, his presence can- 
not but prove to be helpful, first, in relieving the 
judge from the intolerable position of acting as the 
prosecutor, and secondly, in saving the police from 
attempting the dual role of witness and district at- 
torney. But we cannot expect traffic courts to func- 
tion properly until there is a competent prosecutor 
assigned to every such court, especially qualified for 
his task, keenly interested in the proper presenta- 
tion of every case, and versed in all of the branches 
of the rapidly growing art and science of traffic law 
enforcement. His very presence will protect society 
against unwarranted defense tactics. He may be 
of great aid to the court in separating lengthy cases 
from those which may be disposed of in a few min- 
utes. The very fact that he is available tends to dis- 
courage unwarranted appeals to a higher court. 
There is no reason why it should not be a part of the 
duty of every municipal attorney to act as the 
prosecutor in all traffic cases. Would it not be very 
simple to provide such aid to the traffic courts in 
every state by statute? 


Traffic Police Must 
Be Specially Trained 


It is equally important that the police be profes- 
sionally trained in the art of presenting their evi- 
dence in traffic cases. This means inevitably the 
development of specialized traffic officers within 
each police department. Progress in this direction 
has been rapid even in municipalities which have 
not yet awakened to the importance of providing a 
prosecutor in traffic cases. Generally speaking, the 
state police throughout the country have been out- 
standing in their skill in the presentation of traffic 
matters. Several of the universities and law schools 
and at least one state, New Jersey, have seen the 
importance of providing specialized training both 
for traffic prosecutors and police. The result of all 
this has been that the police who appear as wit- 
nesses, aS well as the prosecutors who present the 
cases, are often better trained than the judges be- 
fore whom they appear. The effect of this process 
of developing trained traffic police and prosecutors 
in speeding the day when all traffic judges shall be 
professionally trained cannot be overestimated. The 
role of the police in traffic law enforcement is by 
no means confined to making arrests and giving 
testimony. Equally with the judge and the prusecu- 
tor are they responsible for inculcating respect for 
law. On their sound judgment on our highways 
and streets, moreover, quite as much as on what 
happens in the courtroom, depends the successful 
enforcement of the traffic laws. If they attempt to 
issue a Summons for every violation without making 
proper use of warnings, if they show any favoritism 
to one group of citizens as against another, if they 
set out to make a quota of arrests each day, regard- 
less of whether the arrests are justified, they will in- 
evitably be doing harm to traffic law enforcement 
and the cause of highway safety. But if they go 
about their work intelligently and courteously, 
supervising highway traffic on the basis of prevent- 
ing the types of violations that analysis has shown 
to be responsible for accidents, their work will be 
quite as important as that of the judge or prosecutor. 














Deficiencies in Judicial 
PORE 6 <a wt 


Our traffic courts are handicapped not only by the 
lack of uniform traffic statutes and ordinances and 
in many places by the lack of prosecutors and by 
untrained police, but even more fundamentally by 
the deficiencies of judicial personnel and defects of 
judicial organization. With the expansion of the 
use of the automobile, recourse for the enforcement 
of the traffic laws had to depend upon existing 
courts, the police courts in the city and the justice of 
the peace in the country, for want of any other place 
to go. Itis in these courts for the most part that the 
traffic law is still enforced. The police court in most 
communities suffers from the fact that it is an in- 
tegral part of. the dominant political organization 
with all of the drawbacks inherent therein. All too 
often the judges are not members of the bar and 
for the most part are judges part of the time and 
engaged in other occupations the rest. The only 
essential difference between the justice of the peace 
in the country and the police court judge in the city 
is that the justice of the peace generally works on a 
fee basis with all of the temptations that such a sys- 
tem implies. There have been two nationwide sur- 
veys and 25 state studies of the justice of the peace, 
and they all reach the rather obvious conclusion 
that the justice of the peace who in the days before 
the automobile administered simple local justice in 
his kitchen was quite a different institution from 
the profit-sharing jurist of the automotive age. 
There are, of course, many honest, intelligent, pro- 
fessionally trained police judges and justices of the 
peace, and there are entire states where the grade 
of the police judge and the justice of the peace is 
much higher than elsewhere, but it is, unfortunately 
highly significant that 28% of the people responding 
to a nationwide Gallup Poll taken in June, 1939, 
did not believe the judges of their local courts to be 
honest. Such a belief, even if it be unfounded, can- 
not but spell disaster for public respect for law and 
thus to our democratic, representative system of 
government, if it is allowed to continue, notwith- 
standing the honest, capable work of many judges 
in these courts. 


Courts that cater to the needs of 10,750,000 de- 
fendants a year (3,500,000 of whom appear before 
the judge, and the other 7,250,000 of whom make 
their peace in a violations bureau) cannot be effi- 
ciently conducted as a branch of a police court or 
of the work of a justice of the peace. Some traffic 
cases are bitterly contested because the conse- 
quences are severe, and such cases require the at- 
tention of able judges who are not only members 
of the bar, but who are specially trained in traffic 
court matters. Such judges alone are competent to 
sift out the true facts from the conflicting evidence 
adduced before them and to apply the law intelli- 
gently to the ascertained facts. Not the least diffi- 
cult of their functions is to determine wisely the 
just sentence in each case: should there be a revo- 
cation of license, entailing possible loss of a means 
of a livelihood; or a jail sentence with its social 
taint, or a fine, or probation? On the training, ex- 
perience and wisdom of such judges depends in very 
large measure not only the safety of the community, 
but the happiness of its inhabitants. 





Defects in Judicial 
Organization .... 


Wherever possible the traffic court should be a 
separate court, distinct and set apart from the ordi- 
nary police court. Where the volume of business js 
not sufficient to justify this, there should at least 
be separate sessions when traffic cases exclusively 
are disposed of, leaving the ordinary flotsam and 
jetsam of the police courts to be handled on other 
occasions. Wherever the business of the court is 
large enough to warrant, the judges of the court 
should be full-time officers precluded from the prac- 
tice of law or business, so that the administration of 
justice shall be their sole concern. Above all should 
the judges of the traffic courts be deemed by the 
other judges, as well as by the bar and the public, 
a part of the judicial system of the state. Like the 
judges of the other courts they should wear the black 
robe of office, and they should be officially obligated 
to comply with the Canons of Judicial Ethics, 
whether they be laymen or lawyers. It is significant 
to note that at its last meeting the House of Dele- 
gates of the American Bar Association voted to send 
a copy of its Canons of Judicial Ethics to judges of 
all trial courts of limited jurisdiction, including 
traffic judges, throughout the United States. To 
save the traffic judges from political interference, 
the same safeguards should be thrown around their 
selection as protect other judges of the state. Their 
work, like the work of all other courts of the state, 
should be subject to the administrative supervision 
of the chief justice of the state. Their courtrooms 
and other facilities should be the equal of those 
of other trial courts in dignity and impressiveness. 
Proper surroundings are as important to the traffic 
court judge’s morale as they are to judicial decorum 
in the courtroom. The courtroom, the judicial robe 
and the Canons of Judicial Ethics should be a con- 
stant reminder to every traffic court judge that he 
is the equal of every other judge. He should never 
forget that for 99% of the defendants who appear 
before him his court is not only the court of first 
instance, but also the court of last resort. Thus, 
and thus only, may we hope to have our traffic courts 
freed from politics and integrated into the judicial 
system of the state and elevate them, as they rightly 
should be, to the dignity of other courts in the eyes 
of the people. 


How to Cure Organizational 
Detecte . 1. + + 


The judicial personnel of our traffic courts in most 
states falls far short of what is required. In most 
jurisdictions no legal training is required. Only in 
Missouri by constitutional amendment and in New 
Jersey by legislation do we find laymen disappearing, 
except where presently in office. In each of these 
states the fight for professionally trained judges 
was won without bloodshed. In New Jersey the 
abolition of the justice of the peace, the police court 
the recorder’s court, the city court, and all other 
local criminal courts and the substitution therefor 
of a municipal court was due almosi entirely to the 
quiet sagacity of a single senator. The plain truth 
is that the much feared political influence of th: 
justice of the peace of the era before the automobile 
simply does not exist in fact today when compared 
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with the power of the tremendous number of motor- 
ists ne has offended over the years. The walls of 
this judicial Jericho will fall without the necessity 
of cven marching around them, if someone will but 
blow the trumpet. This is a task in each state await- 
ing the governor or some enterprising legislative 
leader, the bar association or other leaders of public 
opinion. 

lt is, of course, too soon to expect to find the traffic 
judges subject to the administrative supervision of 
the chief judicial officer of the state and thus in- 
tegrated into the judicial system of the state, when 
only one state in the Union, New Jersey, has provided 
for such administrative supervision of all of the 
courts in the state—though why we as a nation of 
enterprising businessmen should expect our courts 
to function any better than any other enterprise 
would without supervision must remain one of the 
mysteries of American life. The wonder is not that 
our judicial systems work poorly; the wonder is that 
they work at all. We are beginning, moreover, to 
assert in some states, somewhat timidly to be sure, 
that judges of the traffic courts are after all, as 
should be obvious, members of the judicial system 
and therefore subject to the Canons of Judicial 
Ethics. But in most states the assertion has not 
been mode forcefully enough to jar existing close 
relations with friendly political organizations. Per- 
haps that is one of the reasons why 28% of the 
people the country over have their doubts about the 
judges of their local courts. 


In the organization of our traffic courts in cities of 
over half a million population, with the single ex- 
ception of Milwaukee, the judges rotate in their as- 
signments to the traffic courts, notwithstanding the 
obvious advantage of specialization in traffic cases. 
Even a city as large as Baltimore permits its seven 
traffic judges to engage in private practice. In 
Philadelphia and Pittsburgh there are still lay mag- 
istrates, some of whom are assigned to traffic work. 
In many cities having a population of less than half 
a million, however, there has been a marked im- 
provement in judicial specialization in traffic work 
within the last two years. One very serious defect of 
traffic court organization is that in many munici- 
palities the mayor or the city clerk, the city com- 
missioners or the village boards, hold the power to 
assign the local judges to their work, a power which 
is clearly judicial in nature and which should not 
be exercised by anyone in the executive branch of 
the government, if our local courts are to be deemed 
free from subservience to politics. In many munici- 
palities courtroom facilities leave much to be de- 
Sired, a matter that is the more to be regretted be- 
cause the traffic courts are the first and only courts 
in which most of our citizens ever witness the judi- 
cial process in action. All of these aspects of the 
work of our traffic courts we have generally neg- 
lected at great peril to popular respect for law, but 
they are all defects that can be readily remedied in 
a Single legislative session, if the leaders of public 
opinion will but raise their standards and insist 
upon the manifestly needed changes. Meantime, 
ve may take encouragement in the fact that there 
> more than a possibility that the great contribu- 
n of our motorists to the cause of American 
‘isprudence may well be in bringing about the in- 
tegration of the traffic court in our state judicial 
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systems with the consequent, but unlamented, dis- 
appearence of the fee-sharing justice of the peace 
and our local police courts with their political affilia- 
tions. 


Traffic Court Procedure: 
The Violations Bureau . . 


The procedure in our traffic courts has been rela- 
tively simple, consisting of the service of a sum- 
mons or, if need be, a warrant. The great problem 
is to handle the overwhelming volume of business. 
In almost all the civil trial courts the number of 
cases that go through the judicial mill uncontested 
and by default vastly exceeds the litigated matters. 
It it were otherwise, the number of judges would 
have to be increased severalfold. This familiar fact 
of judicial administration has led, as traffic court 
litigation has increased, to treating minor traffic 
offenses that are not directly the cause of accidents 
in an informal manner, placing a fixed fine on each 
of these minor violations and permitting the fine 
to be paid to the clerk of the court or the head of a 
traffic violations bureau or even to be mailed. In 
this manner 7,250,000 offenses were acted upon last 
year, thus saving the time of the judges for the more 
critical 3,500,000 cases. There is, of course, always 
the danger that to expedite cases a judge may con- 
fide to the disposition of the violations bureau mat- 
ters which he should properly hear himself, but this 
can be obviated by a statute or a rule of court com- 
pelling the judge himself to attend to the disposition 
of offenses involving personal injuries, property 
damage, leaving the scene of the accident, operating 
a motor vehicle while under the influence of intoxi- 
cating liquors, reckless driving and more serious 
offenses. The violations bureau must be under the 
active direction of the traffic judge. Its personnel 
must be trained and skillfully selected with a view 
to assisting the judge in increasing respect for law. 
Failure to do so may more than offset all the fine 
work the judge is doing in the court room. 


The “Fix” and Its Remedy, 
The Non-Fixable Ticket... 


Perhaps the greatest complaint against traffic 
court procedure has been that many people have 
found it possible to evade answering a summons by 
the well known political process of “fixing” it, so 
that the matter will never come up in open court. 
Generally this is accomplished without the knowl- 
edge of the police officer who served the summons 
or of the judge who should have heard the case. 
How it is done is one of the mysteries of modern life, 
known only to the politically initiated. It is a vice, 
however, that is readily cured, as has been de- 
monstrated in certain cities of Michigan and 
throughout the entire state of New Jersey by the 
use of a simple uniform nonfixable traffic violations 
ticket. The police officer writes the ticket in quad- 
ruplicate with the aid of carbon paper. The first 
copy goes to the traffic court, the second to police 
headquarters, the third is retained by the police 
officer who made it out, and the fourth is handed 
to the offender. This kind of ticket cannot be killed 
without the active aid of three public officials — the 
court, police headquarters and the police officer. 
Every ticket, moreover, is numbered and must be 

















accounted for, including spoiled tickets, to the Ad- 
ministrative Director of the Courts. The introduc- 
tion of the new type of ticket was violently opposed 
in New Jersey last January by many of the police 
chiefs and some prominent citizens, but, signifi- 
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SPEEDING (over limit) C) 5-10 m.p.h. () W-15 m.p.h. CJ over 15 m.p.h. 
(..........m.p.h. in .......m.p.h. zone) 
IMPROPER TURN: 0 No signal () Cut corner () From wrong lane 


0 Into wrong lane 





DISREGARD OF TRAFFIC SIGNAL: [) Slow sign 











(0 Stop sign 0 Red light 
IMPROPER PASSING: 0 At intersection [] Cut in (0 Wrong side 
CARELESS DRIVING: (0 Following too [) Wrong side 
closely 0 Right of way 
RECKLESS DRIVING: 2 Fe ee ee _ 


Six Principal Causes of Accidents 
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cantly enough, not by the policemen. That it works 
has been rather dramatically demonstrated by the 
published report of the Director of Public Safety of 
Newark. In the first quarter of 1948 he reported 
there were 14,529 tickets to which the offenders had 


made no response in court; in the first 
quarter of 1949, with the new ticket 
this number was reduced to 607, most of 
whom were nonresidents of New J ersey, 
Any state or any community that wishes 
to increase the morale and self-respect 
of its police and the standing of its 
traffic courts by eliminating the “fix” 
has now a demonstrated way of doing 
so. All that is needed is the will to do 
something about this vicious practice. 
and, of course, a day or two of courage 
while the beneficiaries of the old order 
are bewailing their loss. 


Uniformity in Fines 
And Penalties... . 


Another great source of public com- 
plaint in traffic court matters has been 
the lack of uniformity in fines and 
penalties for similar offenses. The 
average sensible citizen cannot see why 
the same offense committed under simi- 
lar conditions should bring widely vary- 
ing penalties in different parts of the 
same state or even within the same 
county. This is part and parcel of the 
larger problem of uniformity in sen- 
tences that is troubling the judges of 
all of our criminal courts. The great 
difficulty in traffic violations has been 
that until recently there have been no 
available standards. This lack has been 
met in the Michigan uniform traffic 
violations ticket under which the more 
serious the offense the higher the pen- 
alty. There is no reason why the traffic 
judges,in each state should not be able 
to agree on a scale of fines for minor 
offenses that are not directly concerned 
with accidents and on a range of fines 
and penalties for the more serious of- 
fenses that cause accidents and then 
obtain legislative approval of them. A 
reasonable degree of uniformity in fines 
and ranges of penalties should be 
attainable by persistent cooperation 
among the judges. The beneficial effect 
of any such concord on traffic law en- 
forcement would be beyond the power 
of words to describe. 


Suspension and Revocation 
of Licemses ... 


In this brief review of traffic court 
procedure we have suggested the reme- 
dies that are available to meet the two 
greatest complaints of motorists. These 
remedies are no longer in the exper'- 
mental stage; they have been proven 
in actual practice. All any state or 
community needs to do is to adopt 


SAE JOURNAL 


the 
trl 
ag: 
thi 
fes 
en 
th 


we 


us 


fr 


a om se At DN ot ce KO 


en at fh em ao 


. -_ ia. i 








hy 


fic 


irt 
1e- 
wo 
Se 


ri- 


or 
ypt 






the There is a fourth remedy that deserves to be 
trie. out more extensively for more serious offenses 
aoa st traffic laws in those places where the judge, 
the prosecutor, and the police are all not only pro- 
fessionally trained, but are men of mature experi- 
enc in traffic matters. I refer to the suspension of 
the driver’s license for a limited time or its perma- 
nent revocation. Each of these sanctions is a sharp 
weapon of law enforcement, and manifestly their 
use should not be placed in the hands of any but 
the most competent officials. Where we have such 
public officials available, the restrained and discreet 
use of these legal sanctions, that have the effect of 
separating the motorist temporarily or permanently 
from the use of his treasured automobile, will bring 
about a compliance with the traffic laws not other- 
wise obtainable. 


The Traffic Courts, Public 
Support and Education... 


Even with the best of judges, prosecutors, and 
police, even with the most effective procedural prac- 
tices and even with uniform and sensible statutes 
and ordinances, traffic law enforcement in the ulti- 
mate analysis must depend upon the support given 
to the police and the traffic courts by public opinion. 
To obtain satisfactory results in our traffic courts 
the people must not only believe that the judges are 
honest and intelligent, they must be convinced that 
the objectives that are sought through the enforce- 
ment of the traffic laws are essential to the public 
welfare and to individual safety. It is quite literally 
impossible to overestimate the importance of con- 
stantly reminding everyone of the utterly unneces- 
sary and entirely preventable accidents that are 
causing untold expense and suffering, greater than 
in all of our American wars. In this process of 
education laymen can be most helpful. This is a 
field in which it is not at all difficult to get people 
to reach the right conclusions and even to act on 
them, once you can get them to think about the 
subject. The great difficulty is that we are all beset 
with more problems than we can cope with — or we 
think we are — and we are therefore inclined to 
ignore the distasteful matter of automobile fatalities 
and casualties until they come home to us — and 
then it is too late. The call is for education, unend- 
ing education. Here let me pay tribute to the many 
splendid organizations, national, state, and local, 
that have been laboring unceasingly to educate our 
evershifting public. After many years of experience 
aS an educator I can well imagine that they might 
occasionally weaken in their good work and feel as 
Lord Melbourne did when he said: “It is tiresome to 
educate; it is tiresome to discuss education; it is 
tiresome to be educated.” But, no, they steadily go 
forward, helping to give every traffic court the en- 
couragement it needs to continue its important 
work, 


Traffic Judge 

As an Educator 
“very good traffic judge is himself a great edu- 
tor. I have in mind particularly a traffic judge in 


upstate city, a lawyer of twenty years’ standing, 
th twelve years’ experience on the bench. He 
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took a special course in one of our university law 


schools on the work of a traffic court, and he pro-. 


ceeded to put into effect what he had learned. After 
keeping careful records for a year he discovered 
that over 80% of the defendants who had appeared 
before him had thanked him for the way that he had 
conducted their cases, while at the same time he had 
increased the amount of fines collected 50% over the 
preceding year. He had taken simply the time to tell 
each defendant the reason for his sentence. Last 
month during an intermission in our statewide con- 
ference of municipal magistrates at Trenton one of 
our suburban judges told me that he had spent two 
hours and a half the evening before in the trial of a 
case, at the conclusion of which he fined the de- 
fendent $100 and committed him to jail for lack of 
money to pay the fine. The defendant then asked 
the judge if he might say a word to him at the bench. 
On being granted permission he stepped forward, 
shook hands with the judge and thanked him for 
the fair and impartial trial that had been accorded 
him. We have a long way to go before scenes like 
these will be common in our traffic courts, but the 
knowledge that such things do occur should give us 
the courage and the persistence to take the few 
obviously necessary steps I have been suggesting 
here to make possible such results generally for 
both traffic law enforcement and respect for law. 

Additional copies of this lecture bound as a 24- 
page booklet, are available from SAE Special Pub- 
lications Department at 50¢ to SAE members and 
non-profit organizations; $1.00 to nonmembers. 
Quantity prices on request. 























Correction 


On p. 25 of the October, 1949 SAE Journal, 
in the article ““Which Way to More Engine 
Power. . . . Higher Compression of Super- 
charging?” by Max M. Roensch, the word 
“stem” in the second sentence of the last 
paragraph should be “steel.” This sentence 
should read: “Reason for the preignition 
was the scaling of the steel of the exhaust 
valve head at high temperatures.” In ad- 
dition to the SAE Sections noted on p. 21 of 
this article, the paper was originally pre- 
sented at the SAE St. Louis Section, June 
1, 1948, and most recently presented at the 
SAE Kansas City Section, Oct. 11, 1949. 
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SAE National Diesel Engine Meeting 





SAE Diesel Meeting leaders— 
(left to right): A. J. Jeude, 
general chairman of the Diesel 
Meeting; M. M. Roensch, SAE 
Diesel vice-president; and H. 
M. Wiles, Diesel Meetings 
Committee chairman 


AREFUL delineation of the responsibilities of the able exhaust odor and smoke; and improvement of 
C petroleum refiner, vehicle operator, and engine those characteristics aiding combustion efficiency 
designer for each phase of desired diesel engine im- and cold starting. 


provement emerged from the SAE National Diesel Railroad diesel operators, concerned with tough 


Engine Meeting, Nov. 1 and 2, in St. Louis, Mo. 


Each group learned where the 
others, as well as engineers 
within its own ranks, expected 
it to take up the torch on 
problems such as railroad 
diesel operation and wear, 
cold starting, and diesel noise, 
smoke, and odor—with the 
payoff on acceptance of such 
problems exemplified by two 
engine development programs. 

This, the first SAE national 
meeting devoted exclusively to 
the diesel engine, established 
a high standard in technical 
papers, attendance, and vital- 
ity of participation. Techni- 
cal session attendance ranged 
between 200 and 285. 

Fuel and oil men heard op- 
erators and engine builders 
urge more definitive diesel 
fuel specifications; elimina- 
tion of fuel properties con- 
ducive to wear and objection- 


Continued on page 63 








N over-capacity crowd of more than 500 attended the joint 

Diesel-Fuels & Lubricants Dinner on Wednesday evening, Nov. 
2, at which C. F. Kettering was the principal speaker and Dr. 
Elliott A. Evans, president of the Institute of Petroleum of Great 
Britain, was a special guest speaker. SAE President Stanwood 
W. Sparrow spoke also. SAE Past-President W. J. Davidson was 
toastmaster and St. Louis Section Chairman W. S. Rigby opened 
the speaking program as chairman. 

Provision of all power for use where you want it, almost limit- 
less availability, is a major accomplishment of automotive en- 
gineers, Kettering stressed. Power developed by internal com- 
bustion engines in motor vehicles alone, he said, now accounts 
for something like 3,000,000,000 hp—as against a mere 60,000,000 
produced by central power stations. Handing out packages of 
power in sizes to fit all the various job requirements—from rail- 
road diesels to outboard engines—is the great contribution auto- 
motive engineers have made. No group of men, he said, should 
be any prouder of their job than the members of the Society 0! 
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SAE National Fuels & Lubricants Meeting 


SAE Fuels & Lubricants Meet- 
ing leaders with distinguished 
guest from Great Britain. (Left 
to right) C. W. Georgi, F&L 
Meetings Committee chairman; 
Dr. Elliott A. Evans, president, 
Institute of Petroleum of Great 
Britain and vice-chairman, Au- 
tomobile Division, Institute of 
Mechanical Engineers; H. L. 
Moir, SAE F&L vice-president; 
and A. L. Heintze, general 
chairman ‘of the F&L Meeting 


EW specifications and test procedures for evalu- 
N ating petroleum products were aired at the SAE 
National Fuels and Lubricants Meeting, Nov. 3 to 4, 
St. Louis, Mo., and old ones tottered. 

The 177 men who stayed over from the SAE Diesel 





Engine Meeting were joined by 435 more in consid- 
ering 10 technical papers in four sessions. The 
total of 612 registrants ran 26% over the previous 
record for attendance at SAE National Fuels and 
Lubricants Meetings. 








Automotive Engineers—for whom unlimited oppor- 
tunities still lie ahead. 

Dr. Evans, who is also vice-chairman of the Auto- 
mobile Division of the Institute of Mechanical En- 
gineers, brought greetings from British petroleum 
ind automobile engineers. Recognizing the trials 
with which the world is faced, Dr. Evans said we 
nave much to be thankful for. The ingenuity and 
nventive genius of automobile and petroleum men 

is Changed the world, he pointed out, with their 
major transportation development—motor cars for 

ll. Britain welcomes and appreciates the friendly 

iterest of American engineers, Dr. Evans stressed 
n closing. 

President Sparrow voiced the belief that diesels, 

els and lubricants, and countless other products 
ire better because they have been developed by en- 

ineers who, through SAE, have kept themselves in- 


formed of what was happening in other fields 
and have cooperated with those working in 
other fields. “We judge on the basis of 
achievement, not effort,” Sparrow said in part. 
“Tt isn’t enough for performance of a diesel to 
be ‘good for a diesel.’ It must be good in com- 
parison to any other powerplant. We are not 
content to know that a fuel or a lubricant 
made a creditable showing considering the 
conditions of operation. It was satisfactory 
r it was not. We are not particularly in- 
terested that the SAE is much younger than 
many other engineering societies. We want 
to know if SAE is a good society... . You may 
be sure this subject would not have been 
brought up unless there was a good answer 
to these questions. We do have good diesels, 
good fuels and lubricants, and a good SAE.” 
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They were told that General Motors has set up a 
specification for “Automatic Transmission Fluid, 
Type A” for use in all passenger car Hydra-Matic 
and Dynaflow transmissions. Some justification 
for SAE’s considering a new “5W” viscosity classi- 
fication was given them in a report showing that 
such oils would improve cold-starting ability con- 
siderably. 

Out of an exchange of information on tests for 
deposit-forming tendencies of engine oils and fuels 
engineers learned that at least three laboratories 
are using the Buda 1BD-38 engine as a testing tool. 
Other researchers explained how they use a stand- 
ard passenger car engine, the CFR engine, or the 
Lauson test engine to determine oil-ring plugging 
tendency. These tests are needed, engineers agreed, 
because the FL-2 procedure does not determine ring- 
plugging tendency, although it performs reasonably 
well its intended job of measuring varnish-forming 
tendencies of fuel-lubricant combinations. 

Interspersed with comment on these laboratory 
test procedures came outlines of field-test pro- 
cedures incorporating careful deposit rating sys- 
tems that make an exact science out of determining 
the effect of various combinations of base stock and 
additive on bus engines and railroad diesels. 

Adequacy of the Army’s Specification 2-105B and 
its qualifying tests was questioned by a symposium 
on gear oils. Some participants felt that to qualify 
gear oils for factory fill and heavy-duty truck ser- 
vice, the CRC L-19 and L-20 tests alone are not 
enough. Others referred to the lack of reproduci- 
bility of the L-21 moisture-corrosion test required 
by 2-105B, and reported that they are on the track 
of more reliable tests. Promising results were re- 
ported also from use of the SAE Extreme-Pressure 
Lubricant Testing Machine to study the wear-pre- 
vention ability of gear oils. 

Promulgators of the list of minimum require- 
ments for Automatic Transmission Fluid, Type A 
claimed benefits for both the petroleum industry 
and passenger car operators. The specification en- 
ables the industry to supply through its retail out- 
lets a proper fluid. And it enables the car owner 
to identify it. Both General Motors and the Lincoln 
Mercury Division of Ford are recommending the 
standard fluid for use in all their current automatic 
transmissions. 

General requirements listed for Type A fluid are 
(1) complete miscibility with fluids used for factory 
fill and with other approved fluids, (2) resistance to 
oxidation, (3) ability to operate over the tempera- 
ture range, (4) minimum volatility, (5) anti-foam 
characteristics, (6) corrosion-prevention character- 
istics, (7) minimum effect on seals, (8) ability to 
operate quietly, and (9) freedom from toxic prop- 
erties. Prescribed inspection and performance tests 
determine whether or not a fluid fulfils these gen- 
eral requirements. 

When a petroleum marketer thinks he has a 
formula that can pass the tests, he submits it to the 
Armour Research Institute, it was explained. The 
Institute performs the tests and, if the fluid passes, 
assigns an Armour Qualification Number. Then 
General Motors conducts performance tests. Only 
fluids that pass both the screening and performance 


tests can be marketed as Automatic Transmission 
Fluid, Type A. 





The explanation that the SAE Fuels and Lubri- 
cants Technical Committee is considering a classj- 
fication of oil lighter than SAE 10 to improve colq 
starting introduced the report of a CRC CLER 
group. At the Technical Committee’s request, the 
group has gathered test data with “5W” oils in the 
visccsity range 1800-3200 SUS at 0 F. 

They reported that the very light oils do improve 
cold starting. In their tests, cranking speed in- 
creased an average of 33%, which corresponds to a 
temperature advantage of about 15 F. Besides, en- 
gines using “5W” were more likely to continue to 
run, once they had started. 

The group reported also that oil consumption is 
about 30% greater with “5W” than with SAE 10W, 
but that there is no significant difference in wear. 
Viscosity of commercial “5W” oils is stable, they 
found, where diluted SAE 10W oils are often un- 
stable. 

Experts on engine oils and fuels compared notes 
on how to determine the effect of their products on 
engine cleanliness. 

One laboratory reported that it is using Buda 
1BD-38 single-cylinder diesel engines as screening 
tools for the Caterpillar 1-A (CRC Designation EL- 
1-545) and Caterpillar 1-D test engines. The Buda 
engine has proved its usefulness in developing oils 
for the Army Specification 2-104B, Supplements 1 
and 2, where the high sulfur content of the diesel 
fuel has destroyed the value of the Lauson test en- 
gine in screening for Caterpillar engine tests. 

For this work, the Buda engine was said to require 

only three minor changes: 
(1) installation of pistons without anodized coat- 
ings, (2) use of plain copper-lead connecting rod 
bearings, (3) revision of the piston ring line-up. 
Test procedure is to run the engine for 100 hr at 
1800 rpm. Load is held at 43% of full power to 
simulate the Caterpillar 1-A (CRC L-1) test or 73% 
to simulate the Caterpillar 1-D test. These tests in 
the Buda engine cost only one-fifth as much as 
those in the Caterpillar engine and take 100 hr 
instead of 480, developers of the Buda tests said. 


Other Labs Try Buda Engine 


Discussion revealed that at least two other labo- 
ratories are interested in the Buda engine as a test 
engine. One laboratory confirmed that Buda en- 
gines consistently rate oils in the same order of 
cleanliness as Caterpillar engines. The other lab- 
oratory is considering substituting a single Buda 
engine test for three Atlas-Lanova engine tests now 
used. 

For the evaluation of the effect of fuels on engine 
deposits, fuels men contributed three new tests of 
oil-ring plugging tendency. All three are cycling 
tests based on the supposition (1) that rich mixture 
idling forms soot, (2) both idling and high tempera-~ 
ture operation form resinous materials which bind 
soot particles together, and (3) high-temperature 
operation bakes the mixture hard. 

For the multicylinder test procedure, a passenger 
car engine with modified carburetor and cooling sys- 
tem alternates between 2-hr periods of rich idling 
and 3-hr periods of lean operation at 60% load 
and 2500 rpm for a total of 70 hr. This procedure 
differentiated between ring-plugging tendencies of 
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two fuels in the same manner as road tests did, but 
it requires 250 gal of fuel. 

save fuel, two procedures using single-cylinder 
test engines were developed. One, using the CFR 
F-4 engine with modified cooling system and a pas- 
senger-car piston and ring assembly, calls for five 
repetitions of a cycle of 2.5 hr of rich idling at 800 
rpm, 5 hr of full-load cperation at 1300 rpm with a 
manifold pressure of 33 in. of Hg, then a 16.5 hr 
shutdown. This requires about 90 gal of fuel. 

Still more economical is a procedure using a Lau- 
son test engine in which a steel piston and cylinder 
sleeve have replaced the standard parts, oil sump 
capacity has been reduced, and carburetor intake- 
air heating added. Each cycle consists of 2 hr of 
rich idling with low jacket-coolant temperature and 
4 hr of full-throttle high-speed operation at lean 
mixture and high jacket-coolant temperature. The 
test lasts 120 hr and takes about 30 gal of fuel. 


Gage Measures Ring Plugging 


Oil-ring plugging developed in any of these tests 
can be rated in a new gage described at the meeting. 
It consists of a fixture for mounting and indexing 
the oil ring, a light source, and a light meter. Light 
from a projection-type light bulb passes through 
one slot at a time in the oil ring and is picked up by 
a photoelectric cell. The amount of light reaching 
the cell is inversely proportional to the amount of 
plugging. The ring is rotated and gaged, then slot 
readings are averaged and compared with a stand- 
ard clean ring. 

All three ring-plugging procedures were said to 
plug rings with the same amounts and type of de- 
posits as those found in service. The FL-2 test 
does not—which was the reason given for develop- 
ing the special ring-plugging tests. 

Nor does the FL-2 test predict the tendency of a 
fuel-oil combination to form deposits in all makes of 
engines in all types of service, a report of the CRC 
Engine Varnish and Sludge Group concluded. But 
FL-2 ratings do appear to place combinations of 
fuels and oils in the same order as their average 
road performance in engines sensitive to fuel qual- 
ity, the report said. 

The rest of the report made clear why FL-2 results 
do not always correlate with service results. Re- 
Searchers agree that engine design and operating 
conditions, as well as fuel and lubricant, have major 
effects on the formation of engine deposits. En- 
gines differ both in their deposition tendencies and 
in their sensitivity to change in operating condi- 
tions, fuel, and oil. Operating conditions, including 
the mechanical condition of the engine, frequently 
produce ranges of effects larger than those produced 
by fuel and oil combined. —— 

Other data reviewed in the report indicate that, 
with certain combinations of engines, operating 
conditions, and fuels, various lubricating oils differ 
significantly in ability to control deposits. With 
other combinations, lubricating oil has little or no 
discernible effect on the formation of varnish and 
Sludge. Likewise, fuel may have a large or a small 
effect on deposits, depending on the engine, its op- 
erating conditions, and. lubricants. 

Since no one of the four factors influencing de- 
posits can be singled out as always being most im- 
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portant, the CRC group felt that it is too much to 
expect of the FL-2 test or any single laboratory test 
that it correlate with all the varied combinations of 
effects resulting from combinations of the four 
factors. 

Useful as laboratory tests are, it takes actual serv- 
ice testing to reveal the complete performance pic- 
ture of an engine oil, lubrication experts insisted 
in two separate reporis. 

Although one described tests in dual-unit diesel 
locomotive units and the other in pairs of intercity 
buses, they agreed on the basic method. 

1. Start out with newly rebuilt, or new, engines. 

2. Select one fuel for use throughout the test. 

3. Take used-oil samples at 2000-mile intervals. 

4. Renew oil filters regularly. 

5. Inspect engine parts for deposits at regular 
intervals. (In the bus test, each valve chamber 
mounted a rack of steel plates. Pairs of plates 
were removed at intervals during the tests as a 
permanent record of valve chamber deposits.) 

6. Rate individual engine areas for deposits. 

7. Weight area ratings according to the impor- 
tance of their cleanliness and combine individual 
weighted ratings into an overall engine rating. 

This general procedure was used in both cases to 
evaluate the effect of base stock-additive combina- 
tions formulated for heavy duty. The bus tests 
studied wear also. Wear was rated by comparing 
weight of some parts before and after testing and by 
visual inspection of others for scuffing and scoring. 

Offered at the symposium on gear oils were sug- 
gestions for new procedures supplementary to the 
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present CRC tests used to qualify oils for Army 
Specification 2-105 B. 

One new procedure grew out of a refiner’s de- 
cision to find out if automobile and gear manufac- 
turers are justified in recommending that certain 
gear oils which qualify under Specification 2-105B 
be used only after several hundred or thousand 
miles of driving with other approved lubricants. 

Such recommendations are justified in some cases, 
the refiner discovered, because not all 2-105B oils 
are suitable for all types of service. To qualify 
under 2-105B, oils must pass the CRC L-19 and 
L-20 tests, but these alone are not sufficiently severe 
to qualify oils for factory fill and heavy duty truck 
use, it was reported. To decide whether a lubricant 
is suitable for the factory fill, the two CRC per- 
formance tests should be supplemented with the 
General Motors Shock and the Pure Oil High Speed 
Tests. To decide suitability for heavy-duty truck 
use, the Chrysler Mountain Truck Test should sup- 
plement the CRC tests, it was recommended. 


Substitute for Mountain Test 


The standard Mountain Truck course runs 
through Pennsylvania and Maryland, a long dis- 
tance from the refiner’s Chicago lab. So research- 
ers developed a substitute test that can be run on 
flat terrain. They use the engine of a 2-ton Dodge 
tractor in the 114-ton Dodge tractor, with gross ve- 
hicle weight brought up to 38,000 lb. The procedure 
is to accelerate through the gears from a stop to 
fourth gear, then using the engine as a brake, de- 
celerate down through the gears to a stop. They 
repeat this cycle 500 times, although they believe 
more cycling necessary to duplicate severity of the 
Mountain Truck Test. Reproducibility is good, 
they find. 

Reminding listeners that the CRC L-21 test for 
determining moisture-corrosion characteristics of 
gear lubricants has shown poor reproducibility, one 
speaker outlined current thinking on the problem. 
Interest in his laboratory, he said, turned to the 
Almen Pin Moisture Test. This test, he reviewed, 





At the Joint Diesel-F&L Dinner, 
St. Louis Section Chairman W. 
S. Rigby (left) opened the 
speaking program as chairman; 
SAE President S. W. Sparrow 
(second from left) and SAE 
Past-President C. F. Kettering 
were speakers, and SAE Past- 
President W. J. Davidson (right) 
was toastmaster 


calls for running a standard Almen machine with 
an arm load sufficient to give a minimum oil sump 
temperature of 200 F for 25 min. Then pin and 
bushings are removed and drained in a Gooch cru- 
cible for 30 min at 180 F. Next the drained parts 
spend 24 hr under a bell jar with a beaker of water. 
Specification 2-105B allows only a very small 
amount of rusting on the pin or bushing. 

Lack of producibility with this Almen test led 
the laboratory to suspect that absolute humidity 
in the bell jar and sump temperature were affecting 
results. 

They were right. Controlling these two variables 
improved reproducibility, but correlation with field 
tests was poor. Now they believe that it may be 
possible to work out a better test using test parts as 
they come from the L-19 or L-20 performance tests. 
If test gears, ring gear and pinion, and bearings 
were placed in a humidity cabinet with absolute 
humidity controlled, the resulting rust might corre- 
late with field results, it was suggested. Besides, if 
gear oils which allow only a comparatively low tem- 
perature rise give less severe rusting, this procedure 
would credit them with their advantage, where 
constant-sump-temperature tests do not. 

Also disclosed at the symposium was a new use 
for the SAE Extreme-Pressure Lubricant Testing 
Machine—determination of wear under conditions 
of high torque and low speed. (The machine was 
developed to test the load-carrying capacity of gear 
lubricants at high speed and shock load.) 

Addition of an oil-circulating system makes the 
machine suitable for wear testing, it was reported. 
The method is to drive the upper test cup at 500 
rpm and the lower cup at a gear reduction ratio 
of 3.4to1. Each run requires two quarts of oil. An 
auxiliary heater maintains oil temperature at 225 
F during application of constant loads of 90, 135, 
180, and 225 lb. (Cup loadings are 10 times these 
scale readings.) Wear is determined from weight 
loss of test cups. Weighings were taken after 4, 
11, 18, and 25 hr. 

A discusser, who had used this procedure, praised 
its reproducibility. 
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Diesel Engine 


Continued from page 58 


fuel problems, asked petroleum technologists for 
help in attaining the threefold objective of: 

(1) developing a mutually acceptable, uniform 
specification ; 

(2) increasing supply by broadening specifica- 
tions; and 

(3) finding the proper economic balance between 
quality and initial cost and maintenance. 

Writing an acceptable railroad fuel oil specifica- 
tion was seen as a three-way process. The rail- 
roads, knowing what they need and want in fuel 
characteristics, were told to take a more active part 
in specification writing. Engine builders want 
pretty much the same thing, especially since they 
want to design their powerplants to burn the widest 
possible range of fuels. The oil refiner, limited by 
what operators want to pay for fuel and by his 
available crudes and refining methods, wants a 
steady outlet for his fuel because storage facilities 
are limited. 

These aims were considered reconcilable. 

Ultimate goal of all three, most agreed, is to in- 
crease available supplies and, if possible, to reduce 
cost of railroad diesel fuel by broadening its speci- 
fications. Railroad men mentioned wide-cut fuels 
as a step in this direction. 

They also noted that diesel fuel quality as well as 
quantity remains an important issue because, de- 
spite inherent fuel economy of the diesel engine, 
fuel cost is still a major item in railroad operation. 

Much railroad maintenance trouble attributable 
to the fuel was traced to high sulfur content in the 
fuel, causing increased wear rates as well as fouled 
injectors. Discussion revealed that studies are 
under way to find effects of special lubes used with 
high sulfur fuel to cut down wear rates. But rail- 
road men told fuel suppliers they will continue to 
insist on low sulfur fuels in aiming for low wear 
rates. 

Diesel operators also reported continued difficul- 
ties in starting at temperatures below 15 to 35 F. 
From petroleum researchers came enlightenment as 
to what can be expected from their industry toward 
alleviation of the cold starting problem. 

Assistance from the fuel supplier, these men ad- 
vised, might stem from improved fuel ignition qual- 
ity, volatility, viscosity, pour characteristics, fuel 
additives, and priming fuels. 

Laboratory tests were said to show that diesel en- 
gine cold starting does not respond significantly to 
increases in natural cetane number above the 55 to 
60 range. For this reason petroleum refiners do not 
find it attractive to invest further research toward 
improving cetane number for aiding cold starting, 
either by way of fuel treating, synthesis, or addi- 
tives. 

However, research work recited at the meeting 
did point up priming fluids as the most effective 
2nd most convenient way of aiding diesel starting, 
vith present combinations of fuels and engines. Of 


DECEMBER, 1949 





the fluids tested, dietheyl ether proved to be the 
most effective, cheapest, and most widely distrib-. 
uted. These researchers saw no need for further 
search for a better fluid. 

But they did advise that, because of the possible 
hazards with ether, promotion of its use should 
originate with the engine builder, with each manu- 
facturer recommending the priming procedure for 
his particular engines. 


Relate Exhaust to Fuel 


Fuel men took to the receiving end of much in- 
formation from Bureau of Mines research men who 
reported how cetance number affects diesel exhaust 
gas composition, as discovered from CFR diesel en- 
gine tests. Lower cetane fuels, these specialists 
found, produced higher concentrations of carbon 
monoxide and aldehydes at lower fuel-air ratios 
(light load and idling). At fuel-air ratios above 
0.03 lb per lb, cetane number showed little influ- 
ence on carbon monoxide and aldehyde concentra- 
tions. 

Tests also showed that oxides of sulfur formed 
during combustion are harmful constituents of ex- 
haust gases when diesels operate underground, as in 
mines. Using a high sulfur fuel (2.4% by weight), 
essentially all the sulfur in the fuel appeared in the 
exhaust gas as sulfur dioxide and sulfur trioxide. 
These and other data on exhaust gas composition, 
fuel men were told, point up the need for limiting 
sulfur in fuel to 0.3 to 0.4% for underground diesels. 

Focus shifted to the operator, with self-critique 
and advice from others calling for improvement in 
both maintenance and operating practices. 

Railroad men questioned their own ability to 
lengthen diesei parts life and to better economy by 
planning routine maintenance more closely around 
periods of complete overhaul. They admitted that 
the current practice of overhauling a few cylinder 
assemblies at a time at maintenance points does not 
readily lend itself to thorough cleaning, inspection, 
and testing of an engine, either before or after the 
work is done. Existing dirt in the engine is dis- 
turbed and outside dirt or water frequently intro- 
duced. 

Operators urged on their own colleagues thorough 
cleaning and meticulous parts handling as the most 
potent offense against the big enemy of diesel en- 
gines, dirt. 

Maintenance of good lube oil conditions within 
the engine was listed as a cardinal job of the oper- 
ator. The cleaner the oil, the lower the metal 
pick-up and rate of wear. Even dirt particles below 
three microns were considered objectionable. Se- 
lecting a suitable oil is essential, but not enough. 
Other conditions enumerated as necessary to long 
parts life, and entirely within the railroads’ hands, 
were suitable fuel, careful regulation of engine load, 
clean engine intake air, and clean and properly 
serviced engines. 

Railroad diesel operators learned they also could 
extend parts life, through wear reduction, by atten- 
tion to operating procedures. For example, they 
were told that an engine permitted to idle for many 
hours per day will wear as much as those operating 

at full output all of the time. Each engine has 
some output at which the wear rate is lowest—above 
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or below this optimum output the wear rate is 
higher. 

Studies also revealed that engines running at 
full throttle on heavy grades, then idle on the down- 
grades, show greater wear than engines running 
constantly at the sixth throttle position. 

Low operating temperatures—below 140 F—were 
accepted as another wear accelerator. It was said 
that to get best results and to forestall loss of addi- 
tives in the lube oil, the jacket temperature must be 
maintained as high as possible with existing cooling 
systems. 

Diesel operators also were told they could help 
themselves on cold starting difficulties by using 
starting aids, although the relative advantages and 
disadvantages of each limit their use. The oper- 
ator’s alternative is to idle the engines when not in 
use. But this calls for some attendance and will 
certainly shorten engine life and boost maintenance 
costs, as reported wear studies showed. 

Operators at the meeting were left facing an im- 
passe. Even if they maintain their equipment 
properly, with particular regard to compression 
pressures (as influenced by piston rings and valve 
conditions, injector timing and spray pattern, and 
selection of lubes with proper viscosity) they can- 
not hope for starts much below 15 F. 

West Coast fleet operators called attention to 
growing public reaction to diesel noise, smoke, and 
exhaust odor, with law enforcement already rigor- 
ous on the smoke angle. They noted that “the 
crack of a 275-hp, 4-cycle diesel at 2100 rpm, pulling 
a 76,800-lb gross load at 55 mph from 200 ft away, 
will hold its own with a DC-6 on take-off climb at 
full power, at an altitude under 1000 ft, directly 
above the observer.” P.S.: the 300-hp diesel is 
already here. 


Plays Recorded Diesel Noise 


A tape recording of diesel truck noise, played back 
at the meeting, brought home this point in dramatic 
fashion. Portions of the sound track drowned out 
the speaker’s voice, even though he was shouting 
through the microphone. 

Some large fleet operators were said to have 
alleviated noise caused by gear shifting by getting 
traffic signals in one town changed to show a yellow 
caution flasher all night. This allowed the truck 
to coast through the town at 30 mph. The steady 
engine noise bothered no one. 

A railroad man felt the relative smoke-free oper- 
ation of diesel locomotives. suggested certain rail- 
road practices worthy of emulation by his fleet op- 
erator confreres. He attributed the smoke and 
odor-free operation of railroad diesels to: 

(1) high efficiency of the diesel locomotive, which 
makes it a smokeless performer, 

(2) the high quality and training of railroad 
maintenance men, and 

(3) tamper-proof adjustments. 

Vehicle operators said they too are reducing the 
smoke nuisance by installing, preset, tamper-proof 
internal fuel pump adjustments, so that a “hot-rod” 
driver no longer boosts power and at the same time 
leaves a black plume of smoke behind him. 

Engineers running city buses in congested traffic 
were partially blamed for exhaust odor. Careless 





maintenance leading to inevitable failures of some 
part of the mechanical injection system blower 
valves, rings, or effects of fuel contamination pro- 
duces an unsatisfactory exhaust condition. 

Additionally, buses fitted with torque converters 
were reported to permit the engine to reach goy- 
erned speed quickly, throwing out a blast of hot gas, 
Fact that such buses use No. 1 diesel fuel, of kero- 
sene-like character, which has a characteristic 
pungent odor, makes eyes smart and is objection- 
able to many people, particularly in heavy traffic, 

Operators of long-distance buses powered by 
2-cycle engines claimed to be overcoming this smoke 
and odor problem. They use gear shift transmis- 
sions instead of torque converters; burn regular 
grade fuel over part of their operating system; and 
incorporate latest engine modifications to insure 
greatest air delivery, all of which helps contro] 
smoke. 

Diesel operators yielded the spotlight to engine 
builders and joined petroleum men to show short- 
comings of current powerplant designs, with no 
punches pulled. 

Railroad engineers called upon engine manufac- 
turers to improve certain weaker parts of the en- 
gine so their service life will more nearly equal 
those which have potentially long life. They 
claimed that the old adage, “A chain is no stronger 
than its weakest link,” applies equally well here. 
Operators find it disconcerting to remove a perfect 
cylinder assembly because some small part, deep 
down inside, could not keep up with the rest of the 
parts. 

They offered to help overcome this situation by 
gathering statistical data concerning life of parts, 
rate of wear, and causes of failures. These data 
would give the manufacturer a usable design tool. 

Engine builders also were urged by operators to 
standardize more, since some parts are common to 
all diesel locomotives. For example, the lubricat- 
ing oil filter elements and cartridges could be iden- 
tical for all makes of engines. Railroad men said 
this would be a great boon to them, without inter- 
fering in any way with competition or progress on 
the part of filter manufacturers. Same applies to 
fuel oil and possibly air filters. 

Another trouble laid at the doorstep of engine 
designers was wear. In one case recited, a certain 
engine experienced excessive ring and groove wear, 
found to be independent of fuel and oil. Increasing 
the ring tension to 25 Ib reduced groove wear to 
one-third the rate with 13-lb rings. 

A second example of design and construction in- 
fluence on wear was demonstrated by a 4-cycle 
diesel engine, where the main bearings showed little 
wear after 400,000 miles, but the connecting rod 
bearings showed extreme shaft wear on the anti- 
thrust or inertia side. The inertia forces on this 
engine were several times greater than the thrust 
forces. Unless this engine were completely rede- 
signed, it was said that only palliative steps are 
practical and wear rates will remain high. Materia! 
help could come from reducing piston weight and 
a new camshaft design, several engineers suggested. 

On the role of temperature in design from a wear 
standpoint, most agreed that too low a temperature 
should be avoided. But a note of caution came on 
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igh temperatures, since very hot surfaces make 
cation difficult by burning the oil from the sur- 
and thereby accelerate surface wear. 
engine builders were told they could also con- 
tribute much to the cold-starting problem by in- 
vectigating effects of injection characteristics and 
combustion chamber design. ‘The paucity of pub- 
lished information on the subject limits complete 
understanding of the problem. 

Another area of work proposed for the engine 
maker is improvement of starting accessories, such 
as glow plugs and jacket heaters. While these are 
acceptable for certain applications, room for im- 
provement exists in all with regard to reliability, 
ease of use, and cost. 


Study Exhaust Gases 


Analysis of diesel exhaust gas showed engine de- 
signers interesting relationships between fuel-air 
ratio and exhaust constituents as affected by engine 
type. 

For example, both too-low and too-high fuel-air 
ratio each demonstrate distinctive symptoms in the 
exhaust gas. Too lean a fuel-air ratio brings car- 
bon monoxide and aldehydes, which originate from 
locally overlean regions and from chilling of the 
preflame oxidation reactions. This produces liquids 
in the exhaust. Fuel-air ratios above chemically 
correct values yield solids (free carbon) with at- 
tendant increase in carbon monoxide and smoke. 

Engine designers also learned of a new technique 
for calculating fuel-air ratios from exhaust gas 
analysis, eliminating measurement of air supplied 
to the engine. This, as well as other engine per- 
formance factors, can be derived from the exhaust 
gas analysis. 

That design influences exhaust products was 
proved by a report of tests on three different com- 
mercial diesels. Acids, liquids, and solids exhausted 
by these engines varied widely, being six times as 
much for certain exhaust products in one engine as 
against those from another. 

West coast fleet men particularly seconded the 
motion that engine designers concentrate on ex- 
haust. gas studies, from odor, smoke standpoints. 
And they asked engine and muffler manufacturers 
to put diesel exhaust sound on a passenger car noise 
level. Unless this is done real soon, they feared 
State legislatures would clamp more restrictive con- 
trols on them. 

The powerplant design fraternity accepted the 
information and suggestions proferred at the meet- 
ing, and came back with reports on development of 
two engines—one for trucks and the other for loco- 
motives—that highlighted progress in their activi- 
ties. 

Engine maker and operator teamwork, as exem- 
plified by the Buda Co. and Garrett Freight Lines, 
was shown to have paid off in development of a 
long-lived diesel engine for trucking operations, by 
eliminating the bugs, one by one. 

Initial installation of this engine in 1945 showed 

t to have remarkable hill-climbing ability, but in- 
adequate speed on the straight-away. Close coop- 

ration between the manufacturer and operator 
disclosed need for a change in torque character- 
stics to suit highway service requirements. 


/ECEMBER, 1949 


Another problem arose—firing irregularities and 
occasional misses at altitudes above 5000 ft. Care- 
ful observation and analysis disclosed the need for 
a higher compression ratio to assure auto-ignition 
of fuel in rarified air under severe cold conditions 
at high altitudes. Increasing the engine’s compres- 
sion ratio from 13.5 to 14.5 to 1 not only eliminated 
the original difficulties, but also improved power 
output and fuel economy. 

These and other improvements detailed at the 
meeting, made possible by design-operation coordi- 
nation, produced engines running more than 150,000 
miles between overhauls. These engines develop 
245 hp at 1900 rpm, transporting loads up to 72,000 
lb. Engine performance has been exceptionally 
good, even though the powerplants operate over sea 
level points in California and over summits more 
than 7000 ft high, through Nevada heat as high as 
120 F, to winter temperatures as low as - 35 F. 

Lima-Hamilton’s 1200 hp locomotive diesel engine 
was shown to be another case in point of where 
designers achieved a reliable and easy-to-maintain 
engine. 

For example, to overcome crankshaft breakage 
due to distortion, a common fault, a drop forged 
crankshaft was used, with uniform strength in the 
mains, webs, and crankpins, and with generous 
fillets at all junctures. 

Oversize bolts and studs were used wherever pos- 
sible so that the maintainer need not exert extreme 
caution with tightening covers, heads, or housings 
because of small bolt or stud dimensions. 

Prime consideration throughout the engine de- 
sign was given to accessibility and ease of mainte- 
nance, reported the chief engineer of the design 
group. ‘To remove or inspect a main bearing shell, 
the jack bolts between the cap and the cylinder 
block are moved and the 18-lb cap is lifted out. The 
bearing shells are fitted with threaded holes for the 
insertion of lifting bolts. Except in the case of 
major calamity, it is not necessary to remove main 
bearing saddles. 








Under the general chairmanship of A. J. Jeude, the follow 
ing served as chairmen of the four technical sessions of the 
SAE National Diesel Engine Meeting: L. A. Wendt, Raymond 
Tucker, Adam Ebinger, and A. J. Jeude, who served as chair 
man of one of the Sessions in addition to being general 
chairman. 

This report is based on discussions and seven papers. . . . 
“Design and Development of the Lima-Hamilton Locomotive 
Diesel Engine,” by F. J. Geittman, Lima-Hamilton Corp.; 
“Operating Problems of Railway Diesel Loomotives,” by 
R. W. Seniff, The Baltimore and Ohio Railroad Co.: “Rates 
of Wear in Railroad Diesel Electric Locomotives,” by Ray 
McBrian and L. C. Atchison, Denver Rio Grande Western 
Railroad Co.: “The Composition of Diesel Exhaust Gas,” by 
M. A. Elliott and R. F. Davis, Bureau of Mines: “West Coast 
Smoke and Odor Froblems,” by L. J. Grunder, Richfield Oil 
Corp.; “The Diesel Engine Cold Starting Problem,” F. L. 
Nelson and C. J. Ulzheimer, Socony-Vacuum Oil Co., Inc.; 
and “Pioneering of a Diesel for Highway Cargo Transporta- 
tion,” by Adrian Curtis, Garrett Freight Lines, Inc., and 
C. N. Guerasimoff, The Buda Co 
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—— Monday, Jan. 9 ———— 


10:00 a.m. M. M. ROENSCH, Chairman 


Piston Ring Design and Application 
and Their Effect on Wear 
—A. N. BRENNEKE, Perfect Circle 
Corp. 
Prepared Discussion 
(Sponsored by Diesel Engine Activity) 


10:00 a.m. R. E. GEROR, Chairman 


Some Tricks in Cold Weather Oper- 
ation 
—J. T. DYMENT, Trans-Canada Air 
Lines 


Operational Results of Thermal Anti- 
Icing 
—M. G. BEARD and D. NORTH, 
American Airlines, Inc. 
(Sponsored by Air Transport Activity) 


2:00 p.m. A. H. FOX, Chairman 


Business Session of Diesel Engine 
Activity 


The Caterpillar Supercharged Diesel 
Engine 
—J. H. GILL and R. S. FRANK, 
Caterpillar Tractor Co. 
Prepared Discussion 
(Sponsored by Diesel Engine Activity) 


2:00 p.m. P. E. HOVGARD, Chairman 
Fatigue Life of Aircraft Engine Mount- 
ing Components 

—R. C. HENSHAW, LEON WALLER- 


STEIN, JR., and S. J. ZAND, Lord 
Manufacturing Co. 


The Effect of Environment on Design 

Criteria of Helicopter Transmissions 
—DIETRICH WwW. BOTSTIBER, 
Piasecki Helicopter Corp. 
(Sponsored by Aircraft Activity) 


8:00 p.m. E. W. CONLON, Chairman 


Business Session of Air Transport Ac- 
tivity 


Opportunities in Air Transportation 
for Aeronautical Engineers 
—E. H. BARKER, Parks College of 
Aeronautical Technology 


The Avro C-102 Jetliner 
—J. C. FLOYD, A. V. Roe Canada 
Ltd. 

(Sponsored by Air Transport Activity) 


——— Tuesday, Jan. 10 ——— 


9:30 a.m. H. L. MOIR, Chairman 
Symopisum on Combustion of Fuels 
Some Fundamental Aspects of the 

Measurement of Detonation 


—D. R. deBOISBLANC, Phillips 
Petroleum Co. 


The Ignition of Fuels by Rapid Com- 
pression 
—C. F. TAYLOR, E. S. TAYLOR, J. 
C. LIVENGOOD, W. A. RUSSELL 
and W. A. LEARY, Massachusetts 
Institute of Technology 


Precombustion Reaction in the Spark 
Ignition Engine 
—MINOR C. K. JONES and ED- 
MOND RETAILLIAU, Esso Labora- 
tories, Standard Oil Development Co. 


A Study of Mixture Distribution in a 
Modern Multi-Cylinder Engine 
—R. W. DONAHUE and R. H. KENT, 
JR., Sun Oil Co. 
(Sponsored by Fuels and Lubricants 
Activity) 


9:30 a.m. H. D. HOEKSTRA, Chairman 
Business Session of Aircraft Activity 
Developments in the Use of Airplanes 


and Helicopters for Dusting, Spraying 
and Seeding 


—Airplanes—H OWARD HAS- 
BROOK, Aero International Co. 
—Helicopters —CHARLES KIRCH- 
NER, JR., The Kaman Aircraft Corp. 
—Airplane Spray and Dust Applica- 
tion—O. K. HEDDEN and D. A. 
ISLER, U. S. Department of Agri- 
culture 

(Sponsored by Aircraft Activity) 


2:00 p.m. A. O. WILLEY, Chairman 


Business Session of Fuels and Lubri- 
cants Activity 


150 Miles Per Gallon Is Possible 
—R. J. GREENSHIELDS, Shell Oil 
Co. 
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The Performance of High Viscosity 
Index Motor Oils 
—C. L. FLEMING, JR., B. W. GED- 
DES, N. V. HAKALA and C. wW. 
WEISEL, Esso Laboratories, Stand- 
ard Oil Development Co. 
(Sponsored by Fuels and Lubricants 
Activity) 


2:00 p.m. L. A. GILMER, Chairman 


Business Session of Tractor and Farm 
Machinery Activity 


Relationship Between Soil and a 
Vehicle 
—MAJOR M. G. BEKKER, MSc, 
Department of National Defence, 
Canada 
(Sponsored by Tractor and Farm 
Machinery Activity) 


8:00 p.m. BUSINESS SESSION 
President S. W. Sparrow in the Chair 
Nomination and Election of Members-at-large 

of Annual ‘Nominating Committee 
Announcement of Election of Officers for 1950 
Presentation of the President’s Report 
Presentation of Life Membership 


8:15 p.m. L. C. GOAD, Chairman 
Business Session of Production Activity 
Process Development—The Link Be- 
tween Engineering and Manufacturing 
—R. J. EMMERT, General Motors 
Corp. 
(Sponsored by Production Activity) 


—— Wednesday, Jan. 11 ——— 


9:30 a.m. G. A. DELANEY, Chairman 
The Studebaker Automatic Transmis- 
sion 


—H. E. CHURCHILL, Studebaker 
Corp. 


The Chevrolet Automatic Transmission 
—R. S. PLEXICO and R. E. KAUF- 
MAN, Chevrolet Motor Division, 
General Motors Corp. 

(Sponsored by Passenger 
Car Activity) 


9:30 a.m. ROBERT INSLEY, Chairman 


High Altitude Aircraft Oil Systems 
—F. E. CARROLL, JR., Air Ma- 
teriel Command 
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Driving Aircraft Accessories Remotely 
from the Aircraft Engine 
_H. R. SHOWS, Air Materiel Com- 
mand 


Heat Requirements for Ice Prevention 
on Gas-Heated Propellers 
Vv. H. GRAY, National Advisory 
Committee for Aeronautics 
(Sponsored by Aircraft 
Powerplant Activity) 


2:00 p.m. S. W. SPARROW, Chairman 


Business Session of Passenger Car 
Activity 
Pathfinding in Fuels and Engines— 
Horning Memorial Lecture 
—T. A. BOYD, Research Labora- 
tories Division, General Motors Corp. 


Presentation of HORNING ME- 
MORIAL MEDAL to T. A. BOYD 
(Sponsored by Passenger Car Activity) 


2:00 p.m. A. L. BEALL, Chairman 


Business Session of Aircraft Power- 
plant Activity 


Ground and Flight Evaluation Instal- 
lations and Some of the Performance 
of Jet Powerplant Installation Factors 
Affecting Output 
—WILLIAM WAHL and M. A. SUL- 
KIN, North American Aviation, Inc. 
Designing Turboprop Controls 
G. P. KNAPP, Propeller Division, 
Curtiss-Wright Corp. 
(Sponsored by Aircraft 
Powerplant Activity) 


——— Thursday, Jan. 12 —— 


9:30 a.m. J. L. S. SNEAD, JR., Chairman 
Brakes, and Brake Lining Character- 
istics 

—J. G. OETZEL, Warner Electric 

Brake Manufacturing Co. 

Prepared Discussion 


Sponsored by Transportation and 
Maintenance Activity) 


):30 a.m. 


W. P. EDDY, JR., Chairman 


veview of NACA Research on Ma- 
erials for Gas Turbine Blades 


DECEMBER, 1949 


—G. M. AULT and G. C. DEUTSCH, 
National Advisory Committee for 
Aeronautics 


Reduction of Strategic Materials in 
Turbojets 
—J. M. PEDERSON, General Elec- 
tric Co. 
(Sponsored by Aircraft 
Powerplant Activity) 


DINNER 6:30 p.m. 


Wednesday, Jan. 11 
DETROIT MASONIC TEMPLE 


Speaking Program—8:00 p.m. 


A. C. HAZARD, Chairman, 
SAE Detroit Section 


Master of Ceremonies— 


ROBERT L. BIGGERS, President, 
Fargo Division, Chrysler Corp. 


S. W. SPARROW, President SAE 


JAMES C. ZEDER, Presidential 
Nominee SAE 


The Core of Security— 
Industry, Science, and 
the Armed Forces United 


GENERAL J. LAWTON 
COLLINS 
Chief of Staff—U. S. Army 


General Motors Chorus 








2:00 p.m. PHILLIP ROTHWELL, Chairman 


Panel Discusion—Functional Approach 
to Body Design 
—Moderator—ERIC LANGE, Fisher 
Body Division, General Motors Corp. 


Panel Members 

—JOHN NAJJAR, Ford Motor Co. 
—L. L. ANDERSON, Chrysler Corp. 
—H. R. PACIFIC, Ford Motor Co. 
—G. P. GAULIEN, Fisher body Di- 
vision, General Motors Corp. 
(Sponsored by Body Activity and 
Detroit Section Junior Activity) 


2:00 p.m. M. E. NUTTILA, Chairman 


Business Session of Transportation and 
Maintenance Activity 


Better Exhaust Systems for Trucks 
and Buses 
—E. E. BRYANT, Nelson Muffler 
Corp. 
(Sponsored by Transportation and 
Maintenance Activity) 


8:00 p.m. R. A. TERRY, Chairman 
Business Session of Body Activity 
Body Styling Today 
—RAYMOND LOEWY, Raymond 
Loewy Associates 
(Sponsored by Body Activity) 


ia, oe 12 —-———— 


9:30 a.m. J. S. LAIRD, Chairman 


Gaskets as Engineering Materials 
—J. P. WILSON, Ford Motor Co. 


Fibre Board Products Used in Auto- 
motive Production 
—J. W. GREIG, Woodall Industries, 
Inc. 
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Automotive Brake Lining Materials 
—A. J. CARTER, Chrysler Corp. 
(Sponsored by Engineering Materials 

Activity) 


9:30 a.m. LESTER BELTZ, Chairman 


Air Conditioning of Automotive Ve- 
hicles 
—A. T. BROWNE, ACF-Brill Motors 
Co. 
Prepared Discussion 


Full Vacuum Controlled Ignition Sys- 
tem 
—C. W. RAINEY, Ford Motor Co. 
Prepared Discussion 
(Sponsored by Truck and Bus 
Activity) 


2:00 p.m. R. W. ROUSH, Chairman 


Business Session of Engineering Ma- 
terials Activity 


Brake Drum Materials 
—F. J. WALLS, International Nickel 
Co., Inc. 


Nodular Cast Iron 
—GOSTA VENNERHOLM, 
Motor Co. 
(Sponsored by Engineering Materials 
Activity) 


Ford 


2:00 p.m. HOY STEVENS, Chairman 


Business Session of Truck and Bus 
Activity 


A Method of Predicting Road Per- 
formance of Commercial Vehicles 
—A. F. STAMM and E. P. LAMB, 
Chrysler Corp. 
Prepared Discussion 
(Sponsored by Truck and Bus 
Activity) 














Conservation Farming 
Molds Machine Design 


Based on paper by G, E, RYERSON 


U. 


Soi! Conservation Service 
S. Department of Agriculture 


QUIPMENT requirements of con- 

servation farming will strongly in- 
fluence future implement and tractor 
design. 

Studies to date indicate that many 
implement characteristics are becom- 
ing especially important for conserva- 
tion work. Typical of such work is 
the creation of erosion-resistant seed- 





Fig. 1—View above shows erosion on a farm near Colfax, Washington, in the spring of 1948. 

This field was seeded to winter wheat after clean summer fallow, with stubble burned. Such 

a condition can be expected on clean fallow after burning at least one year in three. The 

photo below, also taken in the spring of 1948, shows a field near Cheney, Washington, where 

mulch farming practices were used. The field was seeded with a deep furrow drill on a 20% 
slope. Note the absence of erosion here 








beds, where finely pulverized Surfaces 
subject to both wind and water erosion, 
must be avoided. See Fig. 1. 

To make possible more timely opera. 
tion, so that the farmer can shortep 
the period during which bare soi] js 
exposed to erosion hazards, the fo}. 
lowing implement characteristics are 
desirable: 


1. Maneuverability and ease of opera- 
tion. Terraces, strips, and other con- 
servation measures must be protected. 
which requires driver alertness and 
freedom from fatigue. Accuracy with 
which the implement can be controlleq 
becomes more important in curved rows 
by giving additional protection to the 
crop and by permitting higher speeds, 


2. Ease and rapidity of changing 
mounted implements. Time required 
as well as timeliness of operation is 
important. Conservation farming de- 
mands more frequent changes in 
mounted implements. 


3. Size of the unit. Two smaller 
tractors will often be more satisfactory 
than one large tractor. There are more 
jobs to do on conservation farms, for 
which more flexible units are better 
adapted. There is also a smaller per- 
centage of jobs having a high power 
requirement. 


4. Adaptability of units. In contour 
work it is desirable that mounted im- 
plements be located as near to the 
center of the tractor as possible and 
that trailing units be as closely coupled 
as possible. It also is desirable on 
curved rows that the operator be able 
to observe implement operation without 
turning so that he can see the row 
ahead. A wide and easily adjusted 
range of depth control is especially de- 
sirable to clear obstructions and to till 
uniformly uneven ground surfaces. 


5. Availability of dirt-moving attach- 
ments. This becomes additionally im- 
portant to conservation farmers since 
terraces must be maintained, gullies 
filled, ponds and dikes built, and many 
other earthmoving jobs performed that 
justify such attachments for farm 
tractors. 

Availability of well-adapted equip- 
ment, which meet these requirements, 
often determine whether conservation 
farming is practiced. While some cur- 
rent tractors and implements can be 
made to meet conservation needs with- 
out major design changes, there are 
large areas where equipment not well- 
adapted to the new problem is being 
sold. 

Additionally, there are marked differ- 
ences in adaptability of various im- 
plement types to specific conserva- 
tion practices. (Paper “Conservation 
Practices as Related to Farm Tractor 
and Implement. Design ,” was presented 
at SAE National Tractor Meeting, Sept. 
15, 1949. This paper is available in ful! 
in multilithographed form from SAE 
Special Publications Department. 
Price: 25¢ to members, 50¢ to non- 
members.) 
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streams, one of air and the other of 
liquid fuel merge at Section 1 to form 
an air-liquid fuel mixture. All or part 
of the fuel will vaporize to form at Sec- 
tion 2 an air-fuel vapor mixture. The 
vaporization zone of the apparatus can 
be immersed in a temperature con- 
trol bath. The zone is long enough so 
that equilibrium will be established 
between the air and fuel in the vapori- 
zation zone. 

A fuel sample is introduced into the 
EAD apparatus and the supplied mix- 
ture and the temperature of the vapori- 
zation zone are varied systematically. 
As a result, the per cent of fuel vapor- 
ized and the resultant air-fuel vapor 
mixture also vary. Data on per cent 
fuel vaporized versus temperature are 
the basis of the EAD chart for the fuel 
tested. 

In practice, this experimental 
method with its temperature-control 


Fig. 3—ASTM Distillation 

data and observed and cal- 350 

culated EAD data for two 
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requirements is too time-consuming to 
be useful. But enough EAD data have 
been gathered this way so that a cor-' 
relation has been worked out between 
EAD data and data obtained by the 
ASTM (American Society for Testing 
Materials) Distillation Test method. 

The advantage of gathering data by 
the ASTM Distillation method and 
converting it to EAD data is that the 
ASTM test is much easier to perform. 
It uses the simple apparatus shown in 
Fig. 2. The flask is filled with a 
quantity of the test fuel. Heat from 
the flame causes the fuel to boil out of 
the flask. These vapors are recon- 
densed to liquid in the condenser and 
collected in the receiver. As incre- 
ments of fuel are collected, the reading 
of the thermometer in the vapor space 
of the flask is noted. Results are 
plotted as temperature versus per cent 
evaporated. 

This plot describes the range and dis- 
tribution of molecular species in a fuel 
for correlation with the EAD character- 
istics of the fuel. 


ASTM Data Becomes EAD 


The CFR-EAD Group has devised a 
correlation chart for speedy conversion 
of ASTM data to EAD form. Fig. 3 
shows ASTM Distillation Test data and 
compares EAD data derived experi- 
mentally with EAD data calculated 
from ASTM test data by means of the 
correlation chart. 

To solve mixture preparation prob- 
lems, EAD data is applied in connec- 
tion with a heat balance. The EAD 
temperature becomes the reference 


temperature. The heat balance can be 
written: 


re) 
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Sensible heat of supplied air above 
EAD temperature 
+Sensible heat of liquid fuel above 
EAD temperature 
= Latent heat of vaporized fuel 


-Heat transferred to mixture 
through walls of vaporization 
zone 


(Paper “Application of Equilibrium Air 
Distillation to Gasoline Performance 
Calculations,” Report of Coordinating 
Fuel and Equipment Research Com- 
mittee of the Coordinating Research 
Council, was presented at SAE Summer 
Meeting, French Lick, Ind., June 6, 
1949. This paper is available in multi- 
lithographed preprint form from SAE 
Special Publications Department. Price: 
25¢ to members, 50¢ to non-members. 
Preprint contains correlation chart in 
convenient size for converting ASTM 
Distillation Test data to EAD form.) 


High-Power Earthmovers 
Move Faster, Carry More 


Based on paper by 
LESLIE RITTENHOUSE 
The Euclid Road Machinery Co. 


HREE earthmoving machines, re- 

cently built by the Euclid Road Ma- 
chinery Co., pack extra horsepower 
for two reasons: (1) to have a reserve 
ability for adverse grades and haul 
road conditions and (2) to haul large 
loads at high speeds. 

One of these machines is an 18-yd- 
struck bottom dump tractor and semi- 
trailer combination powered by two 
engines. Designed for hauling out of 
soft borrow pits, over unimproved haul 
roads and over soft fills, tractive abil- 
ity was essential. The trailer tires 


were made large and an engine pro- 
vided to drive them. See Fig. 1. 

Two 190-hp engines were used, each 
equipped with a torque converter and 
a transmission having planetary gear 
sets engaged as desired by hydraulic 
clutches. This amount of power ap- 
plied to four driving wheels, coupled 
with the ability to shift the transmis- 
sion under full torque, resulted in a 
unit that performs well in soft, sandy 
conditions. 

This two-engine machine climbed a 
15 to 20% grade built of wet sand and 
at the same time pushed a 13-yd unit 
ahead of it. 

The same dual-engine drive was also 
applied to an 18-yd-struck scraper- 
tractor combination and resulted in 
phenomenal performance. This drive 
provides wide power and speed ranges 
to fit almost every soil condition. 

Not only can this scraper operate 
over soft borrow pits and fills, but 
enough power is available to make this 
machine self-loading. While it hasn’t 
worked yet in every soil condition, this 
scraper has produced such promising 
results that the design is considered to 
be sound and logical. 

Success with these two-engine drives 
inspired their adaptation to tandem 
rear-axle rear dumps. One such ma- 
chine, of conventional six-wheel, tan- 
dem axle design, hauls 34 tons payload. 


Simpler Operation 


Two 190-hp engines power the unit, 
each with its own torque converter and 
transmission. Each power unit drives 
one of the rear axles, with no other 
compensating device. The driver se- 
lects gears at will by a single hydrau- 
lic valve. In this unit, as in the other 
two-engine machines, the operator’s 
work is greatly simplified since con- 
ventional clutching, double clutching, 
and gear shifting are eliminated. 

Using two engines on the same unit 
accrues these benefits: lower cost per 





Fig. i—This 18-yd bottom dump tractor semitrailer unit is powered by two 190-hp engines. 
One drives the tractor wheels, the other the trailer wheels 
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horsepower (because of higher produc. 
tion engines); lower overhaul costs; 
ability to place engine relatively cloge 
to point of application; better weight 
distribution; and lower cost for com. 
ponents such as clutches, transmis. 
sions, and propeller shafts. (Paper 
“Utilizatior, of Horsepower in Earth 
Moving Equipment—Use of Higher 
Maximum Speeds,” was presented at 
SAE National Tractor Meeting, Sept, 
13, 1949. This paper is available in fy) 
in multilithographed form from SAR 
Special Publications Department. 
Price: 25¢ to members, 50¢ to non- 
members.) 


Driver Training 
Yields Dividends 


Based on paper by 


H. R. GRIGSBY 
Oklahoma Gas & Electric Co 


KLAHOMA Gas & Electric Co.’s 

driver training program for upgrad- 
ing lower-skilled employees to truck 
driver jobs has turned out to be a good 
investment. 

Although in operation for only a 
short time, the program has led to a 
90% reduction in truck clutch replace- 
ment. Fender and sheet metal damage 
also has been materially reduced. 
Drivers are taking more pride in the 
appearance of their vehicles. 

Each phase of the program aims at 
making the man a more skillful, more 
alert driver. For example, state driving 
regulations are emphasized and the 
students are quizzed on their knowl- 
edge of them. They also learn about 
the cost of operating the vehicles and 
how they can help maintain them in 
better operating condition and at re- 
duced cost to the company. 

Classroom instruction stresses high- 
way safety, driver responsibility, and 
fundamentals of how the truck and its 
components function. A road test de- 
termines the driver’s ability to double- 
clutch and make good shifts, his re- 
action time, his smoothness of stopping, 
and his ability to operate the winch 
and other powered equipment. 

Classes usually are limited to six 
drivers and the course involves one day 
of classroom instruction and a half day 
for the road test. Of the 133 employees 
given this training, 123 have been certi- 
fied as drivers. (Paper “Truck Driver 
Training Program,” was presented at 
SAE Mid-Continent Section, Bartles- 
ville, Dec. 3, 1948. This paper is avail- 
able in full in mimeographed form from 
SAE Special Publications Department 
Price: 25¢ to members, 50¢ to nonmem- 
bers.) 
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Versatility Is Key 
To Earthmoving Costs 
) paper by 

JOHN E. MARSON 


Bucyrus-Erie Co. 


XTREME versatility of the crawler 
E craper for earthmoving work has 
established this type of equipment as 
the universal tool in that field. In 
rainy weather and, on rough or soft 
terrain, the crawler scraper can work 
where rubber tired vehicles would bog 
down. 

However, the rubber tired prime 
movers are economical when longer- 
than-customary hauls are required 
provided the terrain permits full use of 
their effectiveness to handle material. 

Loading time of a hauling unit de- 
pends upon the size and loading speed 
of the shovel or loader, the capacities 
and number of units, and the efficiency 
in scheduling the hauling loads to 
prevent lost time waiting for their 
loads, or lost time of the loading equip- 
ment waiting for the truck or truck- 
trailer. 

It is impossible for a rubber tired 
prime mover with selfloading scrapers 
to work with its own power alone, and 
an additional tractor is needed to 
push or pull the unit.’ The power fac- 
tor based on engine output is as high 
as 25 hp per cu yd-struck capacity. 

On the other hand, the crawler 
tractors with selfloading scrapers need 
no assistance, and its power factor is 
about 12 hp per cu yd-truck capacity 
of the scraper. With this equipment 
only one operator is required, while 
the two units of the other combination 
require two, plus supervision at the 
fill to assure proper and constant syn- 
chronization of loading, hauling, 
dumping, and returning for a new 
load. 

When the ground is slick after rain, 
the crawler can move in, put dry dirt 
on the wet places, and start operating. 
Rubber tired vehicles must wait for 
the area to dry sufficiently for trac- 
tion. 

Crawler tractor scrapers combines 
finishing the slopes, ditches and grades 

S a regular operation, reducing the 
number of vehicles required on the 
ob. 

Power factors of rubber tired prime 
movers range from 8.6 hp to 25.7 hp 

er cu yd-struck whereas the crawler 
drawn equipment averages about 9.5 
hp to the yard. Large capacity pusher 
oading scrapers run about 8.2 to 1. 
High hp per cu yd means high fuel 

St. 

Operating speed of tractors average 
bout 90% of maximum speed for 
hort hauls and 95% for hauls over 

00 ft. one way. Extra equipment is 
not required to maintain satisfactory 
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hauling road. Rubber tired equip- 
ment is favored for longer hauls, how- 
ever. 

Ability to spread and place the ma- 
terial without auxiliary equipment and 
ability of the crawler tractor and 
scraper is an important factor, as is 
its ability to deposit its load without 
changing its speed. (Paper “Utiliza- 


tion of Horsepower in Earthmoving 
Equipment—Use of Large Capacity 
Slow Speed Equipment” was presented 
at SAE National Tractor Meeting, Mil- 
waukee, Sept. 13. This paper is 
available in full in mimeographed 
form from SAE Special Publications 
Department. Price: 25¢ to members, 
50¢ to nonmembers.) 





Valve Type Related To Operating Needs 


Based on paper by 


NORMAN HOERTZ 
and R. MAX ROGERS 


Thompson Products, Inc. 


ALUE design configurations for gaso- 

line and diesel engines can be 
selected according to the degree of re- 
sistance to valve burning and sticking 
required. Types available, in order of 
their contribution to valve life and per- 
formance improvement, are: plain 
solid, hard-faced, sodium-cooled, and 
rotating values. 

An insight into valve materials will 
help the operator and engine designer 
determine the type of valve he needs. 

Fig. 1 shows an analysis of exhaust 
valve materials now in use, which fall 
into three categories—the ferritic 
group, the austenitic group, and the 
sigma precipitate group. 

The ferritic group, which includes 
Silcrome X, is hardenable by heat- 
treatment, has a low coefficient of ex- 
pansion, is comparatively easy to 
handle both at the mill and in manu- 
facture, and has comparatively good 
heat conductivity. But its hot hard- 
ness is relatively low and resistance to 
fatigue, corrosion, and stretch is gener- 
ally lower than in the other groups. 

The austenitic group (Silcrome 10, 
TPA, and 2112) has excellent hot 


strength, generally good corrosion and 
oxidation resistance, good stretch re- 
sistance, with hot hardness higher 
than ferritics. It is difficult to forge 
and machine and can be hardened only 
by mechanical work. These materials 
have a high coefficient of expansion 
with relatively poor thermal conduc- 
tivity. 

The sigma precipitate group (XCR 
and XCT) has the outstanding char- 
acteristics of high hot hardness, good 
corrosion and oxidation resistance, 
good stretch resistance, and can be 
hardened with a long heat cycle. 
Thermal expansion and conductivity 
fall between those of the first two 
groups. While these materials are 
hard to handle at mill and factory and 
require a closely-held analysis to get 
desired properties, the hard stem and 
tip, coupled with other properties, 
make them the finest of valve steels. 

Inconel X is a chrome-nickel alloy 
with very little iron. It has some ex- 
cellent properties, although difficult to 
manufacture, and is ‘now being ex- 
plored. 

Fig. 2 shows the hot hardness of 
valve steels. Heat affects the hardness 
of all steels, with different analyses 
showing different patterns. But hard- 
ness is only one characteristic of steel 
and is not the sole criterion to be used 
in judging valve steel merits. Corro- 
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sion, fatigue, and stretch resistance 
and hot strength as well as other 
properties come into the picture. 

Materials commonly used for hard 
facing valves, which extends their per- 
formance, are Nichrome, Stellite 6, 
Coast Metal 140, and Stellite F. Ni- 
chrome has been primarily used on air- 
craft, but the other three are quite 
commonly used in the automotive 
field. 

Fig. 3 shows the hot hardness of the 
commonly-used hard-facing materials. 
Note that, with the exception of Ni- 
chrome, the hot hardness of these ma- 
terials is well above that of the base 
valve materials. 

While hard facing has won a place 
for itself in automotive valves, it is by 
no means a cure-all. Fig. 4 shows a 
common type of burning with hard 
facing, where the valve material is 
severely burned behind the hard fac- 
ing. Such failures generally occur at 
a point on the valve face where the 
hard facing has cracked. 

This cracking is believed to be the 
result of high thermal and mechanical 
stresses in the ring of hard-facing ma- 
terial. 

When an engine is idled from wide- 





Fig. 4—Cracked hard facing is responsi- 
ble for rapid burning of base material 





Fig. 2—Hot hardness of exhaust valve steels 


Fig. 3—Hot hardness of hard-facing materials 
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Fig. 5—Comparison of valve temperatures for different valve designs, taken from actual 
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test data. 
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Fig. 6—These results from tests of motor vehicles show how 


valve life is increased with Rotocap 


open throttle, the hot center section 
puts the outside ring under a high 
tensile load and tends to burst it. 
This condition, coupled with localized 
hot spots and aggravated mechanical 
stresses, is thought to cause this type 
of failure. 

This is one of the commonly-re- 
curring types of failure which accentu- 
ated the need for sodium cooling. Con- 
fined to the aircraft industry because 
of their high cost, sodium-cooled valves 
are being made available for automo- 
tive use by refinements in production 
techniques. 

The cooling effect accrues from the 
liquification of metallic sodium in the 
valve stem. Cooling by conduction 
and convection then takes place due 
to the violent agitation caused by 
valve motion. The heat is transferred 
from the head into the valve stem and 
zuide. 

The increased rate of removing heat 
from the valve head lowers the head 
temperature and tends to equalize the 
iead temperature, preventing to some 
extent local hot spots which cause 

alve burning. 

Fact that valve head heat is trans- 
erred to the guide area makes neces- 
ary a careful study of each engine be- 
‘ore using sodium-cooled valves. In 
the field sodium valves can be used 
nly on engines with adequate cooling. 
yperators are urged to contact either 
he engine builder or valve manu- 
‘acturer before switching to this type. 
Fig. 5 shows the temperatures found 
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Comparison of ROTOCAP and STANDARD 
Valves (Electrolytically cleaned) 





ROTOCAP 
100 hrs. 


Comparison of STANDARD and ROTOCAP Exhaust Valves 





ROTOCAP Exhaust Valves 
420 hour Breakdown Test 


Fig. 7—Rotocap exhaust valves remain free from deposits and burning after 


in valves of varying design. Sodium 
definitely lowers the temperatures of 
the head and underhead sections, 
which in many cases takes them out 
of. the critical or failure range. 

Big advantage of the latest develop- 
ment in valve design, valve rotation, 
is that it prevents prolonged exposure 
of any one sector of the valve face to 
a local hot spot on the seat. Rotation 
imparts a light wiping action between 
the valve face and seat, preventing 
deposit buildup between the two sur- 
faces. 

Eliminating such deposits precludes 
the flaking off of some portions, which 
might allow blowby and subsequent 
burning. 

Without rotation, a narrow seat is 
considered good to raise unit pressure 
and reduce deposits, but it is an en- 
gineering compromise since a narrow 
seat lowers heat transfer. With rota- 
tion, the seat can be wide for good 
heat transfer without danger of de- 
posit buildup. 

Keeping the seat cleaner leads to 
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extensive operation 


better thermal conductivity and results 
in cooler operating valve heads. Stem 
deposits are prevented from forming 
at the top of the guide, substantially 
reducing valve sticking. 

The Rotocap valve, the more ad- 
vanced of two types of rotating valves, 
has extended valve life two to five 
times in many installations. Fig. 6 
illustrates typical test results. Fig. 7 
shows how Rotocap valves look after 
many hours of operation. 

The stems are clean and polished, 
indicating smooth operation in the 
guides, with no tendency to stick. 
Fact that valve faces are virutally free 
from deposits demonstrates definite 
contact with the seat. (Paper “Recent 
Trends in Engine Valve Design and 
Maintenance for Automotive and Diesel 
Engines,” was presented at SAE Na- 
tional West Coast Meeting, Portland, 
Oreg., Aug. 17, 1949. This paper is 
available in full in multilithographed 
form from SAE Special Publications 
Department. Price: 25¢ to members, 
50¢ to nonmembers.) 















ARTHUR NUTT, a past-president of SAE, has established 
Arthur Nutt & Associates at Falmouth, Mass. His new 
organization will engage in purchase and sale of busi- 
nesses, liquidation of factories and equipment, and placing 
of products in suitable manufacturing plants. Recently 
resigned as director of aircraft engineering, Packard 
Motor Car Co. and previously vice-president of engineer- 
ing, Wright Aeronautical Corp., Nutt is a member of the 
SAE Technical Board. He is also a member of the Board 
of Directors of Coordinating Research Council, and is 
a Trustee of Worcester Polytechnic Institute. 





FRED W. MARSCHNER, administrative assistant to 
the general manager of the New Departure Division, 
General Motors Corp., Bristol, Conn., retired Nov. 
30 after 35 years service with the firm. He held 
his former position since May 1947. Marschner 
has been treasurer of the SAE Detroit Section for 
the past 21 years. 





FRED W. PARKER, JR., has been elected vice- 
president of Timken-Detroit Axle Co., Detroit. He 
has been associated with the company since 1927. 
During that time he served in the engineering, sales 
and service departments of the company and for 
12 years was director of the Military Replacement 
Parts Governing Board. For the past two years 
Parker has served as assistant to the president. 





A. WAYNE GORDON has been named assistant 
general manager in charge of fleet markets for 
Gulf Oil Corp., Pittsburgh, Pa. Joining Gulf in a 
sales capacity in 1924, he served for a number of 
years as superintendent of service stations for the 
Pittsburgh Division, then as assistant manager of 
service stations in the general office. In his new 
position, Gordon will be responsible for direct prod- 
uct sales to automotive and truck fleets. 





WILLIAM N. BLATT is now research 


| COVERT B. MEREDITH has been 
assistant at University of Minnesota, 


appointed chief draftsman of the Bill 








Minneapolis, Minn. 


JOSEPH J. MIKITA, director of the 
Du Pont Co.’s Petroleum Laboratory at 
Deepwater Point, N. J., was recently 
promoted to the position of assistant 
technical manager in the Petroleum 
Chemicals Division. He will be associ- 
ated in Wilmington, Del., with JOHN 
R. SABINA the division’s technical 
manager. 


Jack Scientific Instrument Co., Inc., 
Solana Beach, Calif., leaving a similar 
position with Jack & Heintz Precision 
Industries, Inc., Cleveland. 


K. O. NILSSON is now assistant 
manager in the Order and Contract 
Department of the American Bosch 
Corp., Springfield, Mass. He had been 
field engineer with the company’s New 
York City branch. 








HUBLEY 


~ HARLEY HARRIS has been 
appointed general service 
manager at the factory of 
the Autocar Co., Ardmore, 
Pa. He will succeed F. C. 
HUBLEY whose assistant he 
has been for some time. This 
change will relieve Hubley 
from departmental detail 
and enable him to devote all 
of his time to handling the 
intricacies of the increasing 
volume of service orders 
from the Armed Services. 
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R. J. S. PIGOTT, director of engi- 
neering at Gulf Research & Develop- 
ment Co., Pittsburgh, Pa., and past- 
president SAE, was inaugurated presi- 
dent of the Instrument Society of 
America on Sept. 14. This Society was 
formed for those not reached by tech- 
nical societies. While including sci- 
entific men, it covers all that group 
without formal technical education, 
such as maintenance men and those 
in control of instruments in industries. 
Formed in 1945 from 18 local societies, 
the ISA now has 48 sections, and a 
membership of over 4000. Pigott had 
been president of the former local 
society, The American Society for 
Measurement and Control, and was in- 
strumental in forming the national so- 
ciety at a meeting held in Pittsburgh in 
April, 1945. 


S. F. BAKER has acquired the con- 
trolling interest in the Detroit Auto- 
motive Products Corp. from ALVIN F. 
and DR. FREDERICK D. KNOBLOCK, 
heretofore chairman and _ president, 
and has been elected president and 
general manager of the company. As- 
sociated with him are the remaining 
original stockholders of the largest 
manufacturing company of automotive 
replacement traction equipment for 
trucks. Baker is the only one of the 
original organizers still with the com- 
pany. 


CLARENCE L. STERLING is an in- 
structor of automotive mechanics at 
Central High School, Oklahoma City 
He formerly held a similar position at 
Southeastern State College, Durant, 
Okla. 


WILLIAM H. BEAN is now partner- 
owner of Engine Equipment Service, 
New York City. 


WILLIAM R. ENYART, president 0! 
Simmonds Aerocessories, Inc., Tarry- 
town, N. Y., has been re-elected presi- 
dent of the Federation Aeronatique In- 
ternationale. He was the first Ameri- 
can to head that world aviation body. 
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H. L. HART has been appointed mid- 
western representative for the General 
Hose & Coupling Co., Palisades Park, 
N. J. He will operate from his Chi- 
cago Offices. The company is experi- 
enced in the manufacturing, engineer- 
ing and selling of hydraulic hose and 
flexible fuel line assemblies for hy- 
draulic, automotive and industrial use. 


JAMES J. WILDER, formerly an in- 
stallation engineer with Aircooled 
Motors Ine., Syracuse, N. Y., has 
joined the Rochester Products Divi- 
sion of General Motors Corp., Roch- 
ester, N. Y., as a research engineer. 


RHYS O. WILLIAMS is now a design 
engineer with the Bill Jack Scientific 
Instrument Co., Solana Beach, Calif. 
He was formerly with the Bendix West 
Coast Division, Bendix Aviation Corp., 
North Hollywood, Calif. 


DONALD G. REED, formerly a 
district service representative with 
Linclon-Mercury Division, Ford Motor 
Co., Chicago, is now a national accounts 
representative with Sinclair Refining 
Co., Kansas City, Mo. 


EDWARD D. KEMBLE is a plant 
manager of the Automatic Heating Di- 
vision, Air Conditioning Department, 
General Electric Co., Bloomfield, N. J. 
He formerly held a similar position 
with Clark Equipment Co., Battle 
Creek, Mich. 


LARUS J. O’BRIEN, a recent gradu- 
ate of Purdue University, W. Lafayette, 
Ind., has joined Mack Mfg. Co., Allen- 
town, Pa., as junior test engineer. 


JOHN G. SCHAUB, JR., is a me- 
chanical engineer with the Detroit 
Steel Products Co., Detroit. He gradu- 
ited last June from California Institute 

Cechnology, Pasadena. 


KENNETH E. COBURN, a recent 
raduate of the University of Detroit, 
now production analysis engineer 
th Ford Motor Co., Dearborn, Mich. 
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J. GREGORY GREEN has been ap- 
pointed manager of the Scale De- 
velopment Division of Fairbanks, Morse 


D. E. ZIMMERMAN has joined the 
Pennsylvania Telephone Corp., Johns- 
town, Pa., as a communications en- 
gineer. 


QUENTIN BENEDICT has been ap- 
pointed supervisor of distillation and 
treating at the Deep Rock Oil Corp., 
Cushing, Okla. He had been shift 
superintendent with the Ashland Oil 
and Refining Co., Catlettsburg, Ky. 


JOHN L, COLLYER, president of the 
B. F. Goodrich Co., Akron, Ohio, has 
been named to the Munitions Board 
Advisory Committee on Military-Con- 
tractor Relations. Among the mem- 
bers of the Industry Advisory Com- 
mittee who will serve with Collyer are 
H. G. BATCHELLER, president, Al- 
legheny-Ludlum Steel Corp., Pitts- 
burgh, Pa., and F. C. CRAWFORD, 
president, Thompson Products, Inc., 
Cleveland. The committee has been 
established to improve the contractual 
relationship between the military serv- 


& Co., Chicago. He had been a re- 
search engineer with that company. 


LUDGER E. LA BRIE has been appointed chief en- 
gineer with the Warner Aircraft Corp., Detroit. He 
had been chief engineer with the Lockheed Divi- 
sion of the Hydraulic Brake Co., same city, a sub- 
sidiary of Bendix Aviation Corp. In his new posi- 
tion La Brie will supervise the engineering and 
development of aircraft hydraulic controls. 


LYMAN C. FISHER recently received the first Dis- 
tinguished Civilian Service Award presented by the 
Secretary of the Navy at the Naval Ordnance Labo- 
ratory, White Oak, Md., since the end of World 
War Il. Fisher received the award for “extraor- 
dinary engineering ability, guidance, leadership and 
executive competency” pertinent to the “reconstruc- 
tion, renovation, and improvement of the Kochel 
Supersonic Wind Tunnels” which are now in oper- 
ation at White Oak. 


CLYDE H. MITCHELL has been promoted to the 
rank of brigadier-general with the 52nd Fighter 
Wing, New York Air National Guard. He was for- 
merly a colonel with the outfit. As commanding 
general, with headquarters at the State Armory, 
White Plains, N. Y., Mitchell heads all New York 
State Air National Guard units. Mitchell is district 
sales manager of the Gates Rubber Co., New York 
City. 


CARL T. DOMAN has joined the staff of L. D. 
Crusoe, vice-president and general manager of Ford 
Division, Ford Motor Co. He will work on forward 
products planning. Vice-president of SAE repre- 
senting Aircraft Powerplant Activity in 1947, 
Doman goes to Ford from Aircooled Motors Corp., 
of which he was vice-president and chief engineer. 
Early in his career, he was assistant chief engineer 
for Franklin Mfg. Co., and later was a partner in 
Doman & Marks at Syracuse. 
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CLIFFORD M. RIGSBEE, JR., being of 
welcomed by his father on the former’s lan 
return from an air cruise on the flying ship = 
Constitution as part of his training at the oad 
U. S. Naval Academy, Annapolis. The wo! 
father, who put in several years of duty ir 
with the U. S. Marine Corps at Quantico, " 


Va., and Port au Prince, Haiti, is a radio 
expert, operates his amateur station W9AKI oi 
(Class A) and is the superintendent of ore 





work rooms, L. S. Ayres & Co., Indianapolis. ee 
He has been a frequent observer at the sol 
Indianapolis Speedway 500-mile automobile pa 
races. W 
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| If any SAE reader knows of SAE Father-and-Son combi- u 
nations, both of whom are members of the Society, your C 
| editors would appreciate hearing from you. 

We will write for photographs. Informal pictures of such 








combinations are preferred to individual formal portraits. n 

Your cooperation will be deeply appreciated—we don’t C 

want to miss any SAE grouping. Pp 
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A. C. PILGER, far right, vice- 
president and general manager of 
P. D. Bates Co., Ridgetown, Ontario, 
manufacturer of automotive parts 
and equipment, with his son, A. C. 
Jr., field engineer of Tide Water 
Associated Oil Co., and winner of the 
1947 Horning Memorial Award. The 
father graduated from Middlebury 
College, Vermont, in 1905 and joined 
the New York Telephone Co. Fol- 
lowing World War I he was in the 
contracting business in New Jersey, 
retired, and joined the Bates concern 
in 1947. The son is a graduate of 
Rutgers University, ’34, and joined 
Tide Water two years later. 
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car PAST-PRESIDENT A. W. HER- 
RINGTON, chairman of the board, 
Marmnon-Herrington Co., Ine. left for 
England Nov. 16.on a business trip 
icn will keep him abroad until the 
first of the year. 


EDGAR C. DeSMET has been named 
to the newly-created post of director 
of body engineering for Willys-Over- 
land Motors, Inc., Toledo. He will be 
responsible for planning and directing 
all body engineering at Willys, in addi- 
tion to his present duties as head of 
the styling department. DeSmet 
joined the company in 1936. 


JOHN T. SHATAGIN has been ap- 
pointed manager of development engi- 
neering of diesel, steam turbine and 
electric locomotives in the new con- 
solidated Locomotive Engineering De- 
partment of the Baldwin Locomotive 
Works, Philadelphia, Pa. He joined 
the company in 1947. 


ALFONS ALVEN, formerly with the 
Bearings Co. of America, Lancaster, 
Pa., has joined the Rollway Bearing 
Co., Inc., Syracuse, N. Y., as a general 
sales Manager. 


PAUL H. RICHARD is an engineer 
in the Petroleum Laboratory of E. I. 
duPont De Nemours & Co., Inc., Deep 
Water, N. J. He was formerly a con- 
trol engineer with Lima-Hamilton 
Corp., Hamilton, Ohio. ° 


H. L. HINCHCLIFFE, operations 
manager for Shell Oil Co. of British 
Columbia since 1947, has been ap- 
pointed manager of the Shell mainte- 
nance and depot operations depart- 
ment in Toronto. 


FRED L. HALL, formerly with Kiek- 
haefer Corp., Cedarburg, Wis., has 
opened a marine and small motor 
specialty business in Sarasota, Fla. 
The firm name is Fred Hall, Inc. 


Vv. A. SMITH, manager of the Pa- 
cific Coast district of Bendix Products 
Division, Bendix Aviation Corp., will 
now include the Rocky Mountain states 
under his supervision. 


A. G. MARSHALL, formerly manager 
of product applications and develop- 
ment with Shell Oil Co., Inc., San 
Francisco, is now a salesman with the 
First California Co., Oakland. He is 
a past-chairman of the SAE Northern 
California Section. 


J. E. MARTIN is assistant division 
Manager of the Chicago Distributor 
Division, Mid-Continent Petroleum 
Corp. He was formerly lubrication 
engineer and special representative 
with the corporation in Tulsa, Okla. 


JAMES J. DE YOUNG is now an 
engine laboratory operator with the 
Re search and Development Laboratory, 
Sinclair Refining Co., Harvey, Ill. 
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RUDOLPH A. GOEPFRICH has been ap- 
pointed chief engineer of the Automotive 
Brake Department, Bendix Products Di- 
vision, Bendix Aviation Corp., South Bend. 
He joined Bendix in 1927 and was for- 
merly assistant chief engineer with the 
corporation. Geopfrich is on the 1950 
SAE National Truck & Bus Activity and 
Activity Membership Committees. CLARK 
R. LUPTON succeeds Geopfrich as assis- 
tant chief engineer. He joined the corpo- 
ration in 1930 and was formerly a project 
engineer. Lupton has been active in the 
South Bend Division of the SAE Chicago 
Section. 


CHARLES 8S. MC KENZIE, formerly 
district manager in the Pittsburgh Re- 
gion of Dodge Bros. Corp., has recently 
been appointed assistant director of 
training, Dodge Division, Chrysler 
Corp. in Detroit. 


JOHN J. CAMPBELL is now a labo- 
ratory assistant with Allis-Chalmers 
Mfg. Co., Springfield, Tl. He is a 
graduate of the University of Dlinois. 


GOEPFRICH 





LUPTON 


LOWELL L. FERRYMAN has re- 
cently become an engineer with Spring- 
field Planing Mill & Lumber Co., 
Springfield, Ohio. 


WILLIAM FREDERICK HAGEN is 
section head of fan development in the 
Sturtevant Division of Westinghouse 
Electric Corp., Hyde Park, Mass. He 
was formerly research engineer with 
B. F. Sturtevant Co., same city. 





JOHN JAY IDE, who represented the National Ad- 
visory Committee for Aeronautics in Europe from 
1921 to 1940, has been reappointed technical assis- 
tant in Europe with offices in Paris. He left for his 
post on Nov. 15. Ide served in the Navy from 1940 
to 1947 and is a captain in the Naval Reserve. 


F. H. BOOR has joined the engineering staff of the 
Wisconsin Axle Division of the Timken-Detroit 
Axle Co., Detroit. He was formerly in charge of the 
engineering department of the Fairchild Mfg. Co., 
Lafayette, Ind. Boor has had extensive experience 
in the design of gears and differentials used in 
farm equipment, trucks, and power shovels. 


FRANCIS J. SEHN has been added to the staft of 
the Detroit office of Clearing Machine Corp., Chicago 
press manufacturers. He will serve as sales engi- 
neer. Sehn was previously chief die engineer for 
Fisher Body Tank Division. 


VERNE H. SCHNEE, formerly assistant director of 
the Battelle Memorial Institute, has been named 
director of the University of Oklahoma Research 
Institute in Norman. During World War II, he was 
chairman of the products research division of the 
war metallurgy committee of the National Research 
Council. Later he was appointed chairman of the 
committee on ship construction of the division of 
engineering. 
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JOHN L. HACKER, formerly with 
the Production Engineering Depart- 
ment of the Cleveland Diesel Engine 
Division, General Motors Corp., is now 
a field contact engineer with the cor- 
poration’s Electro-Motive Division at 
La Grange, Il. 


FRANK M. KITTREDGE, a recent 
graduate from Indiana Technical Col- 
lege, Fort Wayne, has joined the 
Oliver Corp., Charles City, Iowa, as a 
dynamometer engineer. 


ROBERT F. HALTER, who gradu- 
ated last June from Rensselaer Poly- 
technic Institute, Troy, N. Y., is now 
junior hydraulic engineer, Division of 
Construction, State Maintenance, State 
of New York, Albany. 


FRANK J. EIBEN, a recent graduate 
of Indiana Technical College, Fort 
Wayne, has joined the Clopay Corp., 
Cincinnati, Ohio, as a design and de- 
velopment engineer. 


E. O. EDELMANN has recently re- 
turned to his former position as man- 
ager of the Tire Development and 
Production Control Department of 
Firestone Tire & Rubber Co., Des 
Moines, Iowa, after serving for three 
years in Sweden as production man- 
ager of the Skandinaviska Gummi A. 
B. This company is an associate of 
Firestone, located in Viskafors, Sweden, 
and makes Firestone tires and a com- 
plete line of mechanical rubber goods. 


KENNETH P. STAPP, who had been 
attending the University of Colorado, 
has joined the Rath Packing °Co., 
Waterloo, Iowa, as an engineer. 


ROBERT F. WADDELL is president 
of the Standard Locknut & Lockwasher, 
Inc., Indianapolis, Ind. 


WILLIAM M. S. RICHARDS, for- 
merly assistant project engineer with 
Wright Aeronautical Corp., Wood- 
Ridge, N. J., has joined the NEPA Di- 
vision of Fairchild Engine & Airplane 
Corp., Oak Ridge, Tenn. as a senior ex- 
perimental engineer. 


WILLIAM N. WENTWORTH re- 
cently became a junior engineer with 
Boeing Airplane Co. in Seattle, Wash. 


HUBERT GARDINER HOBEN, JR. 
has joined New York Consolidated Edi- 
son Co., New York, as a junior tech- 
nician. 


WILLIAM M. BROWN has recently 
become a designer with Sterling Elec- 
tric Motors, Inc., Los Angeles, Calif. 


ROBERT B. NEWILL is a junior en- 
gineer with Research Laboratories Di- 
vision of General Motors Corp. in 
Detroit. He is a recent graduate of 
Purdue University, West Lafayette, 
Ind. 


JOHN IVAN BACON, JR., previously 
service manager at Tonkin Motor Co., 
is now general manager of Riverside 
Motor & Implement Co., Medford, Ore. 


SEYMOUR E. HE®MANN has been 
named branch manager of Stewart- 
Warner Corp., Los Angeles. He was 
formerly sales manager with the com- 
pany’s South Wind Division in Indian- 
apolis, Ind. 


ROBERT D. STROHL has joined 
American Iron Works, Inc., Bladens- 
burg, Md., as an engineer and drafts- 
man. 


HAROLD R. PAYNE, who recently 
graduated from Chrysler Institute of 
Engineering, Highland Park, Mich., is 
now a junior engineer with Chrysler 
Corp., same city. 


BURTON FRANCIS SCHWARZ is 
now a mechanical engineer with Ander- 
son Aircraft, Inc., Bronx, N. Y. 


OLIVER W. MISEL has joined the 
Oliver Corp., South Bend, Ind., as a 
project engineer. He is a graduate 
of Fenn College, Cleveland. 


STEPHEN T. KOLLISCH, who grad- 
uated from the College of the City of 
New York last August, has joined Con- 
version & Surveys, Inc., New York 
City, as a cadet engineer. 


WALTER B. KING, JR. is an assis- 
tant professor of mechanical engineer- 
ing at the University of Miami, Miami, 
Fla. 


ROBERT C. HORNBURG, a recent 
graduate of A. & M. College of Texas, 
has joined Douglas Aircraft Co., El 
Segundo, Calif.. as an engineering 
draftsman. 


MORRIS J. DUER has been ap- 
pointed senior layout draftsman of 
Oldsmobile Division, General Motors 
Corp., Lansing, Mich. He had been a 
designer with the corporation’s Aero- 
products Division in Dayton, Ohio. 


C. LINCOLN CHRISTENSEN, for- 
merly a consulting engineer with Ross 
& Co., New York City, is now a con- 
sultant with Civil Aeronautics Ad- 
ministration in Washington, D. C. 


R. E. STRASSER, who graduated 
from the University of Colorado last 
June, has joined Marquardt Aircraft 
Co., Van Nuys, Calif., as an engineer- 
ing aide. 


WESLEY T. GANOY has joined 
Boeing Airplane Co., Seattle, Wash., 
as a junior engineer. He was formerly 
a student at Oregon State College, 
Corvallis, Ore. 


KISTLER C. FRANKENBERRY is 
now a test engineer with General Elec- 
tric Co., Erie, Pa. 


LAWRENCE P. GIANNETTI is a 


drafting engineer with Boeing Airplane 
Co., Wichita, Kans. 
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ROBERT PAYSON GRAHAM ), 
joined the Continental Aviation & Rp. 
gineering Corp., Detroit, as an experi. 
mental test engineer. He formerly 
held a similar position with the Ly- 
coming Division, Avco Mfg. Corp, 
Williamsport, Pa. 


HUBERT M. CLARK is now vice. 
president of Eastern Michigan Indus. 
trial Sales Co., Highland Park, Mich, 
He was formerly vice-president of 
Sherman Products, Inc., Royal Oak 
Mich. 


ELMER R. BARTOSEK has joined 
the Armour Research Foundation, Chi- 
cago, aS an assistant engineer in the 
Engine Laboratory. He was formerly 
a student at Illinois Institute of Tech- 
nology, same city, where he was chair- 
man of the SAE Student Branch dur- 
ing 1948. 


C. O. MONROE, is now an industrial 
representative with the International 
Harvester Co., Wichita, Kans. He was 
formerly an assistant professor of 
diesel and stationary engines with the 
School of Technical Training of Okla- 
homa A. & M. College, Stillwater. 


Continued on Page 90 
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JAMES G. HAYDEN 


James G. Hayden, who had begun a 
brilliant career as an automotive safety 
engineer, died Aug. 10 in Niles, Mich., 
following an illness of several months. 

A graduate of Michigan State Col- 
lege, he joined the engineering staff of 
the Michigan Highway Department, 
and a few years later was appointed 
head of the commercial vehicle section 
of the National Safety Council, Chi- 
cago. 

For three years he worked closely 
with major truck operators throughout 
the country improving their safety 
records, and in January 1941, joined 
the Horton Motor Lines, Charlotte, 
N. C., as assistant director of safety. 

Two years later he became safety di- 
rector of Associated Transport, Inc., 
when that company was organized, and 
moved to New York City. He later was 
safety director of the Southern Di- 
vision of the Company. 

Three years ago he went to Germany 
to take charge of the U. S. Occupation 
Forces driver and highway safety pro- 
gram, and was taken ill. He never 
fully recovered. 

Besides his enthusiasm for his work, 
he had a passion to lower his golf 
score and keep in as close contact as 
possible with his many friends in 
nearly every state in the union. 
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SAE Dryseal Threads 
— Traced to Refrigerators 


HE SAE Dryseal Pipe Threads Standard, revised 

extensively for the 1949 SAE Handbook, is an out- 
growth of a home refrigerator development of a 
pipe thread for sealing refrigerants. 


un & 


; Because he could not get a leak-proof seal with 
4 (2 the then existing pipe thread form, one refriger- 
aths. Day. te) ator manufacturer developed a modified form of 
Col- ‘ the American National Pipe Thread which would 
ff of : seal refrigerant gas (SO,) at all times without use 
nent, ee ae of dope. 
nted The modification consisted of truncating the 
tion major diameter of the external thread slightly less 
Chi- Be : than the major diameter of the internal thread. 
osely fa oe Riccar peg Similarly, the minor diameter of the internal 
hout fa oy a alg ss thread was truncated by an amount slightly less 
fety ie oe e- oe Ae Oy than the minor diameter of the external thread. 
ined . wey ny ee This gives a positive seal under all possible com- 
otte, Be fe ss a : binations of truncation within limits. Here is why: 
ty. k ee - a 8G When an external thread enters an internal one, 
y di- eee pie § ee wi - the first contact is made at the truncated portion 
Inc. ie ae, tes aia of the thread. Then as the threads are forced to- 
bean : 8 pare +o be gether, the truncated portion, being relatively 
was ai Et b > : 
Di- Ea ee ee small in mass, collapses until flanks of thread con- 
ig - : tact, sealing any possible spiral opening around the 
nany thread through which leakage generally occurs. 
ution Two turns beyond engagement by hand is enough 
pro- to seal pipe threads of this modified type. 
eves ! Ne In 1936 SAE approved the modification of the 
k es os ‘cin old American Standard Pipe Thread, in which 
"olf Reg 05 3 the minor diameter of the external threads and the 


‘t as fe ee ee ee AE ee major diameter of the internal threads were trun- 
; in es. Ss ! cated in accordance with refrigeration practice. 
% a. This did not result in a complete seal since the 
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truncation of the major diameter of 
the external thread and minor diam- 
eter of the internal threads still con- 
formed to the American Standard. 


But after further study, SAE ap- 
proved control of the truncation on 
the other two diameters in 1943, bring- 
ing the SAE Dryseal Pipe Thread 
Standard in accord with the Frigidaire 
practice. Since then the SAE Standard 
has been extended to include modifi- 
cations on length of engagement and 
also gages and methods of gaging the 
threads. ; 


Drawing Materials 
And Uses Defined 


N addenda to the SAE Aeronautical 

Drafting Manual, just completed by 
the SAE Committee S-1, under the 
chairmanship of Otto E. Kirchner, is 
expected to be reported upon in final 
form at the Dec. 7-8 meeting of that 
group in Cincinnati. 

It will present specifications, de- 
scriptions and the purpose or require- 
ment of many materials used in en- 


gineering drafting, surrounding which 
considerable confusion has arisen be- 
cause of the lack of uniform nomen- 
clature. 


It will also incorporate recom- 
mended terms for new reproduction 
processes. 


Air Conditioning 
Data Reorganized 


HE method of presenting informa- 

tion on testing airplane air condi- 
tioning systems is currently being re- 
organized to simplify its use. Work 
is being carried on by a subcommittee 
of SAE Committee A-9 under the 
chairmanship of E. E. Cannady, Trans 
World Airline, Kansas City, Kans. 


The forthcoming SAE Aeronautic 
Recommended Practice will cover both 
unpressurized and pressurized cooling 
and ventilating, and heating and ven- 
tilating systems. It will have sections 
on general requirements, instrumen- 
tation, test procedures and test report, 
according to a preliminary draft now 
in the hands of the subcommittee. 








| 
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Technishorts .... . 


AMS: The Aeronautical Materials Specifications Division of the SAE Aero- 
nautics Committee is considering the possibility of reducing the number of 
Aeronautical Specifications by combining in one document those closely 
related AMS, many properties of which are common, a few properties of 
which differ—such as durometer hardness of rubber. The plan would be to 
list the common properties at the beginning of the combined specification 
and to follow with a tabulation of the differing properties. 


CHAIN STANDARDS: G. Y. Anderson, Jr., Bucyrus Erie Co., recently was 
elected chairman of ASA Sectional Committee B-29, Roller Chains, Sprock- 
ets, and Cutters. Anderson is one of the SAE representatives on the Com- 
mittee, which is co-sponsored by SAE, ASME, and the American Gear 
Manufacturers Association . Other Committee officers elected were H. N. 
Parsons, International Harvester Co., vice-chairman, and E. F. Riopelle, 
Morse Chain Co., secretary. The Committee now has a project under way 
to develop standards for transmission roller chains, sprockets, and cutters. 
It also is studying the possibility of standardizing the inverted tooth or 
silent type of transmission chains, sprockets, and cutters, as well as de- 
tachable link chains and sprockets, extensively used in farm implements. 


H-BAND STEELS: Hardenability bands for X462OH and 5120H steels have 
been approved as SAE Standard for publication in the SAE Handbook. 


CUTTING TOOLS: The proposed American Standard on Single-Point 
Tools and Tool Posts has been approved by SAE, a co-sponsor of ASA Sec- 
tional Committee B-5 on Standardization of Small Tools and Machine 
Tool Elements. If and when the proposal receives approval of the other 
three sponsors (ASME, Machine Cutting Tool Institute, and the National 
Machine Tool Builders’ Association), it will be transmitted to the American 
Standards Association for final approval and identification as an American 
Standard. This standard is a revision of ASA B5.13-1939 and ASA B5.2-1943. 
It includes three new sections covering standard types of single-point tools, 
sizes of carbide tips, and sizes of tipped single-point tools. 
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Supplement Issued 
On Oxygen Equipment 


a A-9, Aircraft Air Condi- 
tioning Equipment, has just issueg 
supplemental information on a port- 
able demand regulator used by the 
crew and others for walking about in 
an airplane at elevated altitudes. 


The device covered does not have an 
automatic regulator, but makes use of 
a sonic velocity orifice in the outlet to 
limit flow to a continuous flow mask 
or pipe stem in the wearer’s mouth. 
Thus the flow varies only slightly with 
bottle pressure. 


The supplemental sheet to AIR 4A 
(Feb. 1, 1949) also shows typical prob- 
lems to determine oxygen supply for 
a given number of persons, length of 
flight, and altitudes. AIR 4A has 
more data which should be used in 
connection with the supplemental 
data sheet. 


Air Conditioning 
Work Progressing 


N SAE handbook of heat transfer 

data, which will outline physical 
characteristics of materials used in 
aircraft heat exchange equipment, and 
give basic mathematical formulas on 
the phenomenon of heat transfer, is 
progressing through four subcommit- 
tees of A-9, the Aircraft Air Condi- 
tioning Equipment group of the SAE 
Aircraft Accessories & Equipment Sub- 
division. 

Chairman William W. Reaser, Doug- 
las Aircraft Co., Inc., is planning fu- 
ture meetings with the Air Transport 
Association and in conjunction with 
the SAE 1950 National West Coast 
Aeronautic Meeting, Los Angeles. 

Present scope of the project in- 
cludes reports on Properties of the 
Atmosphere, Fluid Dynamics, Heat 
Transfer, and Thermodynamics. 


The last section, for example, will 
present a brief and actual review of 
thermodynamics as applied to sub- 
sonic air flow systems for aircraft. 
Although this is generally limited to 
air in a gaseous state, certain effects 
of entrained water vapor are included. 

Useful thermodynamic and psychro- 
metric charts will be included. 

Other features will be technical 
definitions of phenomenon and of 
processes, basic principles for de- 
signers and aircraft operators to refer 
to in making calculations for equip- 
ment, descriptions of instrumentation 
and measurements, and descriptions 
of energy-conversion devices. 
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Baltimore—Dec, 8 


Engineers Club of Baltimore; dinner 
7:00 p.m. Foreign Automotive Engi- 
neering Developments — George A. 
Round, chief automotive engineer, So- 
cony Vacuum Oil Co., Inc., New York 
City. 


British Columbia—Dec. 12 


Hotel Georgia Ballroom; dinner 6:30 
p.m. Meeting 8:00 p.m. Diesel vs. 
Gasoline Power Plants in Motor Trucks 
—Fred B. Lautzenhiser, consulting 
engineer, motor transport, Interna- 
tional Harvester Co., Chicago, Ill. 


Central Illinois—Dec. 12 


Hotel Jefferson; dinner 6:30 p.m. 
Diesel Maintenance—Howard L. Wil- 
lett, Jr., executive vice-president, Wil- 
lett Co. Dinner speaker to be an- 
nounced. 


Chicago—Dec. 15 


Hotel Knickerbocker, Chicago, II1.; 
dinner 6:45 p.m. Meeting 8:00 p.m. 
Recent Development in the Aluminum 
Industry—Dr. George H. Perkins, direc- 
tor of technical research, Reynolds 
Metals Co. Moving picture: Pigs and 
Progress. Social: 6:15 to 6:30 p.m. 


Colorado Group—Dec. 6 


University of Colorado, Boulder, 
Campus; dinner 6:30 p.m. Commercial 





MEETING DATE 


ANNUAL MEETING and 
Engineering Display 


NATIONAL MEETINGS 


Jan. 9-13, 1950 













































Aviation, Past, Present and Future— 
Ray D. Kelley, United Air Lines. 


Detroit—Dec. 5 


Small Auditorium, Rackham Educa- 
tional Memorial; meeting 8:00 p.m. 
Problems in Operating Inter-City Bus 
Lines—Milo M. Dean, chief engineer, 
Greyhound Corp. 


Indiana—Dec. 8 


Hotel Antlers, Indianapolis, Ind.; 
dinner 7:00 p.m. Why Supercharge— 
N. M. Reiners, research laboratory 
manager, Cummins Engine Co. 


Metropolitan—Dec. 15 


Hotel Statler; meeting 7:45 p.m. Jet 
Transport Jitters—William Littlewood, 
vice-president engineering, American 
Airlines, Inc. La Guardia Field, N. Y. 


New England—Dec. 6 


M.1.T. Graduate House; dinner 6:30 
p.m. Speaker: Maj.-Gen. Graw, U.S.A., 
lst. Service Command. 


Northern California—Dec. 12 


United Helicopter, Palo Alto; dinner 
7:00 p.m. Helicopters, Past, Present, 
and Future—Longhorn Washburn, 
chief pilot, United Helicopters, Inc. 
Helicopter flights 4:00 p.m. (For those 
interested in brief test hops in the 
latest type United Helicopter Aircraft, 
there will be a nominal charge of $3.00 


per person in order to defray the costs 
of these flights.) Factory tour 4:30 
p.m. Meeting 8:00 p.m. Open forum 
to follow speaker’s talk. 





HOTEL 


Book-Cadillac, Detroit 


PASSENGER CAR, BODY, March 14-16 Book-Cadillac, Detroit 
and PRODUCTION 

AERONAUTIC and Aircraft April 17-19 Statler, New York 
Engineering Display 

SUMMER June 4-9 French Lick Springs, 


French Lick, Ind. 
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Northwest—Dec. 6 
Hotel Gowman; dinner 6:00 p.m. 


Diesel vs. Gasoline Power Plants in 
Motor Trucks—Fred B. Lautzenhiser, 
consulting engineer, motor transport, 


International Harvester Co., Chicago, 
Tl. Slides. 





Oregon—Dec. 14 


Hotel Mallory; dinner 7:00 p.m. 
Diesel vs. Gasoline Power Plants in 
Motor Trucks—Fred B. Lautzenhiser, 
consulting engineer, motor transport, 
International Harvester Co., Chicago, 
til. Technical chairman; Frank Allen, 
International Harvester Co., Portland, 
Ore. 


Philadelphia—Dec. 14 


Engineers’ Club, 1317 Spruce St., 
Philadelphia, Pa.; dinner 6:30 p.m. 
Meeting 8:00 p.m. Technical Utility 
of the Helicopter—Col. Carey, Marine 
Corps, Quantico Marine Base. 


St. Louis—Dec. 13 


Medart’s Restaurant; dinner 7:00 
p.m. Guided Missiles and Various 
Forms of Jet Propulsion Including 
Rockets—Dr. Norton B. Moore, chief 
engineer, McDonnell Aircraft Corp. 
Social half hour before dinner. 


San Diego—Dec. 6 


Institute of Aeronautical Sciences 
Bldg.; dinner 6:00 p.m. Gas Turbine 
Design and Application—Dr. W. T. 
Von der Nuell, AiResearch Mfg. Co. 


Salt Lake Group—Dec. 5 


Hotel New House; meeting 7:45 p.m. 
Diesel vs. Gasoline Power Plants in 
Motor Trucks—Fred B. Lautzenhiser, 
consulting engineer, motor transport, 
International Harvester Co., Chicago, 
Ill. Slides and movies. Refreshments 
after meeting. 


Southern New England—Dec. 7 


Hotel Bond, Hartford, Conn.; dinner 
6:30 p.m. Meeting 8:00 p.m. Current 
Trends in Automatic Transmissions— 
Joseph Geschelin, Detroit editor, Auto- 
motive Industries. 


Syracuse—Dec,. 19 


Syracuse Museum of Fine Arts 
dinner 6:30 p.m. Meeting 8:15 p.m. 
Automatic Transmission Lead Auto- 
motive Development—Prof. Louis L. 
Otto. 


Wichita—Dec. 15 


Droll’s English Grill; dinner 6:30 p.m. 
Problems Encountered in the Use of 
Large Die and Hand Forgings—Cecil 
Barlow, Boeing Aircraft Co. Alcoa 
movies: Aluminum Fabricating Proc- 
esses. 
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UAL Pins Hopes 
on Advertising 


® Hawaii Section 
Rene Guillou, Field Editor 


Oct. 17—That development of air travel 
between the mainland and Hawaii de- 
pends upon continued advertising of 
the attractions of the islands, as well 
as upon the service offered by the 
airlines, was the theme of an informal 
talk at a dinner meeting of the section 
by H. B. Renwick, United Air Lines 
district manager. 

As an example of the character of 
the publicity that is being used, Ren- 
wick showed a United Air Lines colored 
movie entitled “A Trip to Hawaii.” 
Renwick pointed out the appeal to 
persons interested in natural beauties, 
sports, local color, and tropical agri- 
culture. 


New Narrow-Beam Radar 
Looks Behind Mountains 


® Baltimore Section 
R. L. Ashley, Field Editor 


Oct. 13—‘‘Pencil-beam” radar now 
makes it possible for pilots to look be- 
hind mountains and to distinguish be- 
tween mountains and rain storms on 
their radar screens, Capt. M. G. Beard 
revealed. Capt. Beard is director of 
flight engineering for American Air- 
lines. 

This new form of airborne radar 
pitches its beam through only a small 


angle. It includes controls for send- 
ing the beam out at various altitudes. 
Hence the beam can be pitched to dis- 
close what lays beyond mountains, 
Beard explained. 

The equipment not only gives differ- 
ent indications for storms and moun- 
tains, but it locates storms exactly. 
This enables the pilot to go around 
small local hail storms, which seldom 
extend more than 20 miles, rather than 
detour great distances as they formerly 
did, Beard said. 

He added that, now that these 
storms can be avoided, it may be pos- 
sible to build lighter airplane struc- 
tures, which will permit greater pay- 
loads. 


Talk on Rail Diesels 
Follows Armory Tour 


® Southern New England Section 
W. M. Jordon, Asst. Field Editor 


Nov. 2—The Springfield (Mass.) Ar- 
mory entertained members and guests 
at an afternoon inspection trip through 
their manufacturing facilities and 
arms museum. Manufacture, assembly, 
and testing of 50 calibre aircraft ma- 
chine guns were observed as well as 
manufacture of spare parts for the 
carbine and Garand M-1 rifle. After 
the inspection of the manufacturing 
facilities, members inspected the arms 
museum, which included samples of 
all U. S. Army rifles. 

Problems confronting design engi- 
neers in the selection of a powerplant 
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for diesel locomotives were described 
by Paul S. Vaughan, mechanical en- 
gineer in charge of diesel engine design, 
American Locomotive Co., speaker at 
the evening meeting. 

Tunnels, bridges, and fixed track 
gage limit height and width of diesel 
locomotives but not length, so that 
more than one unit may be coupled. 
Space must be provided for fuel tanks, 
steam generator for heating and air 
conditioning cars, water tank for steam 
generator, radiators, cooling air louvers 
and ducts, cooling blowers for motors 
and generators, as well as a com- 
fortable cab for the crew—all of which 
limit engine space, Vaughan said. 

Power output of a diesel engine may 
be increased by only a few means: in- 
creasing the speed of the engine; in- 
creasing the size or number of cylin- 
ders; increasing the air charge per 
stroke; or changing from 4-stroke to 
2-stroke cycle, thus providing twice 
as many power strokes for a given 
speed, the speaker continued. 

Increasing the weight of air per 
stroke is conveniently done by super- 
charging. The two most common types 
of supercharging used in locomotive 
service are: the modified Roots blower 
mechanically driven by the engine and 
the turbosupercharger, which derives 
power from the exhaust gases of the 
engine. ALCO uses the latter system 
exclusively for supercharging their 
locomotive engines, Vaughan said, add- 
ing that it is providing satisfactory 
service life. 

Diesel electric transmission has been 
selected as the best available means. 
No practical mechanical change gear 
transmission has been developed for 
transmitting such high horsepowe's. 
Nor has sufficient development work 
on fluid drives such as torque con- 
verters yet been done to warrant using 
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this type of drive, according to 


Jau in. 

ae ican Locomotive currently is 
producing four models of engines which 
they believe cover the requirements of 
all present day diesel locomotives. 
These are: : 


1. 660 hp light switchers 
9. 1000 hp medium switchers 
3. 1500 hp road switchers (Also two 


and three units are coupled for road 
freight work.) 

4. 2000 hp road passenger locomo- 
tives (3 units coupled). 

At present 6000 hp is all that can 
be used practically, due to strength of 
Grawbar couplers. Experimental use 
of 8000 hp resulted in better hill-climb- 
ing ability but was not practical with 
present equipment. 





New Transfer Machines 
Shown to Pay Their Way 


® Detroit Section 
W. F. Sherman, Field Editor 


Oct. 24—Advantages of automatic 
ransfer machines generally outweigh 
their disadvantages, a panel discussion 
presided over by E. T. Ragsdale showed. 
ibed ie D. C. Burnham, manufacturing man- 
en- ager of Oldsmobile, defined transfer 
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scale models of machines, then rear- 
ranging them into one unit simulating 
the &7-ft long, $275,000 Ingersoll auto- 
matic transfer machine used in ma- 
chining Oldsmobile blocks. 

Two characteristics of this type of 
machine are (a) low direct labor costs, 
with only one operator, and (b) uni- 
form quality due to uniform locating, 
clamping, and machining. 

“Not everything is wonderful about 
these machines,” Burnham said. “The 
greatest problem is to keep them run- 
ning. When one is down, all are 


down.” He explained that tool chang- 
ing time is ordinarily about 5% on a 
single machine. On a transfer ma- 
chine with seven stations, it can be as 
high as 35%. 

However, cutter development, such 
as doubling the number of teeth in the 
milling cutter to increase life four or 
five times, is one avenue toward cor- 
rection. Designing the machines for 
quicker tool changes, good accessibility, 
dependability, and ease of maintenance 
are other factors. Oldsmobile even 
maintains a stock of replacement parts 
for its machines and has trained its 
maintenance crews to care for them. 
In this way, down time is reduced to 
hours and minutes rather than days. 

Chip removal is a problem that must 
be solved by below-floor conveyors or 
other means. Floats of parts elim- 
inate waiting for stock. These and 
other devices make it possible to get 
maximum utility from the machines, 
he said. 

On the important point of flexibility 
for design changes in the product, 
Burnham stated that it is usual to 
replace an entire unit or machine 
heads to accomplish this, but such 
changes are also required when any 
special machine tools are employed. 

























Owen R. Goodrich, supervisor of 
time study and job evaluation for 
Packard Motor Car Co., offered some 
comparisons of cost between auto- 
matic machinery and individual ma- 
chines. For example, without con- 
sideration of pre-war efficiency of la- 
bor, automatic machines have made 
possible a 34% decrease in cost of some 
parts machined for the 8-cyl engine 
and a 23% decrease on parts for the 
6-cyl. These are direct labor savings 
and include a reduction of loading 
time by 50%. 

On the other hand, indirect costs 
are greater. “Down time costs are 
up,” he said. Nevertheless, total cost 
on the previously mentioned parts is 
down 17% on the 8-cyl engine and 3% 
on the 6-cyl. 

The target is to reach and maintain 
the lowest ratio of indirect to direct 
costs, he said. Before the war indirect 
costs were 834%. In the first year after 
automatic transfer machines were in- 
troduced, indirect costs rose to 26.3% 
but are down now to 12.3% of direct 
costs on these parts. 

This indicates that where the ratio 
of work done in each transfer machine 
is high, the results are satisfactory. 
In practice, one transfer machine must 
do more work than all the machines 
employed in the operations previously. 


Productivity Tips 


A third phase, the machinability of 
iron and steel, was discussed by Roy T. 
Hurley, president of Curtiss-Wright 
Corp. Relating his experience as di- 
rector of manufacturing engineering 
of Ford Motor Co., he said that if 
transfer machines are used properly, 
indirect costs are kept at low levels. 
This requires a full understanding of 
materials, tools, and machines so that 
productivity can be increased and de- 
preciation minimized. 

“You can’t send depreciation home,” 
he warned his listeners. 

On the basis of tool-life charts and 
photomicrographs which he displayed, 
Hurley advocated higher machining 
speeds and higher feed per tooth as 
means of getting greater productivity 
and greater tool life. These, in turn, 
are contingent on the right kind of 
materials, he said, recounting Ford 
use of low-temperature, short-time an- 
nealing of iron to remove free ferrite, 
and to double tool life. Surface speeds 
up to 1400 fpm might be possible, he 
said. 

He reported that pinions are being 
given a salt bath anneal as soon as 
they are removed from the upset ma- 
chine in the forge plant to eliminate 
free carbides. Former machining 
methods at 175 fpm required 134 min- 
utes. Now the machining is done at 
1000 fpm and requires only 9 sec. 
Two lathes have taken the place of 10 
machines—evidence of what could be 
accomplished with transfer machines 


using these techniques. More power 
is essential, he said, in the machines. 
One lathe now is using 75 hp and it is 
intended to try 125 hp. The machines 
must be dynamically balanced and 
stiff and rugged. Strain gages for 
studying machine deflection were rec- 
ommended. 

Slow speeds in machining result in 
tearing material rather than cutting 
it, he said. And there is frequently a 
welding of the chip back on the work- 
piece due to extreme heat, he added. 

Study of the materials was made 
with an electron microscope at 50,- 
000 to 60,000 magnifications. This re- 
vealed information about the materials 
not shown with an ordinary magnifi- 
cation of 3,000. These techniques can 
be applied to grinding glass or cutting 
steel, cast iron, Inconel, and other ma- 
terials after determining what qualities 
make them hard to machine, Hurley 
declared. 

Bringing the subject down to the 
level of smaller shops, A. W. Zimmer, 
works manager of Reo Motors, Inc., 
gave convincing evidence that there 
are possibilities for using transfer ma- 
chines in small factories with fairly 
stable schedules. He has pioneered the 
use of this kind of equipment on a 
truck engine production line turning 
out 20 engines an hour. For example, 
an eight-spindle two-station machine 
at 19 units an hour, is producing at a 
direct labor cost of 2.3¢ as against 
17.3¢ on standard machines. A five- 
station drilling machine shows costs of 
6.2 versus 23.3¢. A 10-station drilling 
machine shows costs of 4.8 versus 25.5¢. 
This latter machine has 143 tools, 
seven side stations, and machines two 
blocks at a time. 

The foregoing machines, which oper- 
ate on the block and cylinder head, 
show total direct labor costs of 13.3¢ 
as against 65.8¢ on standard machines. 
However, Zimmer pointed out that 
even standard machines have shown 
an improvement through the years in- 
asmuch as direct labor costs a genera- 
tion ago would have been 94¢. 


Automaticity Worthwhile 


He said that it is apparent that 
even at half the scheduled production 
rate, the difference in labor costs will 
amortize the difference in machine 
price in two and a half years. 

Some semitransfer machines are also 
being used by Reo in producing 850 
pasoline-powered lawnmowers per day. 

He believes that it is possible to 
adapt the machines to new designs, 
barring radical changes in design. He 
confirmed the fact that the direct 
labor ratio is about 5'% to 1 and pointed 
out that this involved less unemploy- 
ment compensation, pension costs, and 
like costs. He concluded with seven 
points of importance: 

1. Provide rugged foundations for 
transfer machines and bolt them down. 


84 





2. Drill horizontally of skywerd, tp 
eliminate chip problems. 

3. Make tapping the last operation, 

4. Transfer machines take less than 
half the space of single machines. 

5. The chance of scrap is less with 
transfer machines because if clamping 
or locating is incorrect, the machine 
won’t cycle and won’t operate. 

6. Cost of chip disposal is less. 

7. Transfer machines fit well into 
a quality control system because of 
the reduction in rework and scrap. 

J. Milton Shatzel, Federal Motor 
Truck Co., was chairman of the meet- 
ing, which was a Production Activity 
session. 


Removing Hot Spots 
Betters Engine Designs 


®@ Pittsburgh Sectior 
Murray Fahnestock, Field Editor 


Oct. 25—Lively discussion on _ the 
changes in engine designs that the 
buyers’ market is likely to bring fol- 
lowed Alex Taub’s reading of his paper 
“Mechanical Versus Chemical Oc- 
tanes.” 

No one foresaw substantial gains in 
chemical octane ratings of fuel, but 
engineers showed that they have some 
tricks up their sleeves to raise me- 
chanical octane ratings—which is the 
equivalent of lowering engines’ require- 
ments for chemical octane ratings. 

Compression ratios, it was pointed 
out, are limited by hot spots on pis- 
tons and exhaust valves. Pistons can 
be oil cooled by squirting oil from 
drilled connecting rods. Sodium cool- 
ing can cut exhaust valve tempera- 
tures enough to allow a half-unit in- 
crease in compression ratio. If the 
exhaust valve is removed from the 
combustion chamber, as in the Aspin 
engine, compression ratio can be raised 
to 12 to 1. 

Supercharging engines to 25 psi at 
the carburetor was advocated to in- 
crease power without increasing engine 
size proportionately. It was noted, 
however, that supercharging puts more 
strain on the crankshaft and does not 
necessarily improve fuel economy. 


Personal Airplane 
Production Rising 
® Wichita Section 
Don Simon, Field Editor 


Oct. 20—Herb Rawdon, assistant chief 
engineer of the Beech Aircraft Corp. 
traced the development of personal air- 
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craft » oduction from its beginnings 
in 1 9 the present. 

Be 1929, he said, a number of 
plar or private use were being built, 
but cheapest available was fitted 
with war surplus engines and retailed 
for 00. After the 1929 financial 
few manufacturers of personal 


cras 
planes survived; however, new com- 
panies went into production during the 


early 30’s aiming at low cost and light 
weight, but giving low performance. 

World War II again held up prog- 
ress, he added, but the improved detail 
design and manufacture of post-war 
aircraft reflect the larger engineering 
staffs, increased test facilities, and bet- 
ter production equipment the war en- 
abled manufacturers to acquire. 

The expected post-war mass-produc- 
tion boom failed to materialize; how- 
ever, he pointed to the rising produc- 
tion figures of personal plane makers 
today as an indication of a slow but 
solid trend toward the goal of mass 
ownership of airplanes. 


Stanton Propounds 
Automotive Problems 


® New England Section 
A. R. Okuro, Field Editor 


Nov. 1—There is unlimited opportunity 
for improving the safety and comfort 
of highway vehicles and highways, 
Harry Stanton, automotive editor of 
the “Boston Globe,” proved in a series 
of questions. 

Among the problems he propounded 
for his audience were these: 

How are we going to keep people in 
their own lane? Maybe we should sink 
little whistles in the lane lines—-each 
whistle composed of a cylinder, piston, 
and a spring—that would emit a series 
of shrieks whenever a car ran over 
them, he suggested. 

When are we going to build in push- 
button sanders or retractable tire 
chains for use on icy roads? 

How about working for uniform-size 
transparent number plates that would 
= beg a lighted recess in the rear 

eCK : 


Can we devise a gadget to warn of 
tire leaks? 


“Rocket” Engine Good 
Now and for Future 


® Western Michigan Section 
R. F. Allison, Field Editor 


O 20—Goal of the Oldsmobile 
“Rocket” engine design was top per- 
formance with present premium fuels 
p.us strength enough to withstand the 
Prcssures accompanying compression 
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ratios up to 12 to 1 when higher-octane 
fuels become available, said Pete Estes 
in presenting the paper “Oldsmobile 
Rocket Engine” by J. F. Wolfram. 

Preliminary tests showed that con- 
ventional L-head engines presented too 
much restriction to make efficient use 
of higher compression ratios, and that 
an 8-cyl in-line engine would be too 
large and heavy. So an overhead- 
valve, 90-deg V-type, 8-cyl engine was 
the final choice, Estes explained. 

The engine has a five-bearing crank- 
shaft, hydraulic tappets, very closely 
fitted pistons, and an entirely new car- 
buretor, he related. 

The discussion period brought out 
these facts: 

At compression ratios above 8:1, ma- 
chined combustion chambers would be 
necessary in place of the as-cast 
chambers now used. 

A full-flow oil filter is used as a 
safety measure on all engines in pro- 
duction run-in and test. It is also 
optional equipment available to the 
purchaser. 


Chrysler Leader 
Praises SAE’s Work 


® Detroit Section 
W. F. Sherman, Field Editor 


Oct. 5—Opening session of the season 
comprised a tour through the Chrysler 
Corp. Central Engineering Laboratories 
and offices, dinner, and talks by K. T. 
Keller, Chrysler president, and F. M. 
Zeder, vice-chairman of the board. 
J. C. Zeder, chairman of the Chrysler 
engineering board, served as _ toast- 
master. 

Keller welcomed visitors to the 
growing engineering department, which 
has been in existence for 23 years, and 
expressed his viewpoint that manage- 
ment should give engineers all the 
tools they need to work. He warned 
them, however, that he thought en- 
gineers have allowed stylists to usurp 
many of their activities. 

Fred Zeder noted that the Society 
is 44 years old and that its activities 
in standardization and other areas 
have been of continuing value to the 
industry during all those years. 

His own intimate role with C. F. 
Kettering and others in the National 
Inventors Council during World War 
II had given him opportunity to ob- 
serve the SAE War Engineering Board 
at work on such vital problems as rub- 
ber substitutes, he recalled. Of other 
WEB activities, he said some 12 text- 
books came. He closed with an appeal 
to engineers to combine their techni- 
cal judgment and knowledge with the 
recognition of God, the Master En- 
gineer, and to help to solve social and 
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political problems in a sensible way. 

During the meeting E. P. Lamb, 
chairman of the section during 1948- ‘ 
1949, was awarded a certificate of ap- 
preciation. 


Neglected Electric Lines 
Blamed for Engine Troubles 


® British Columbia Section 
J. B. Tompkins, Field Editor 


Oct. 17—More “carburetor troubles” 
can be corrected on the distributor 
than on the carburetor side of the 
engine in the opinion of W. L. “Bill” 
Jones, general manager of Vancouver’s 
Boultee, Ltd. Speaking on “Engine 
Analysis, the Carburetor, and Electri- 
cal System,” Jones gave the Canadian 
west coast SAE-ers and their guests 
a verbal refresher course in the funda- 
mentals of motor analysis procedure. 
While conceding the carburetor to 
be a “vulnerable spot,” he stressed the 
importance of efficiency in handling 
the modern motor’s electrical life 
lines; spotlighted the too-often ne- 
glected ignition coil as the cause of 
“more jobs’ driving out of the average 
shop than drive in.” Goodwill and 
confidence depend today to an increas- 
ing degree, he related, on adequate 
preservicing before the completed job 
is released to the customer. 
“Unscrupulous advertisers’ who 
claim the ‘modern high compression 
engine requires a hot spark” received a 
tongue lashing from the University of 
Saskatchewan engineering graduate 
(1932) and former engineer with Paige 
Detroit Motor Corp., Aluminum Indus- 
tries, Pedrick Piston Ring, and General 


Motors’ United Motor Service. Such 
claims, he insisted, are “definitely 
wrong.” Modern coils will deliver 


more than sufficient spark with the 
current delivery dependent only on the 
ability of the distributor points to carry 
the voltage without a metal transfer 
between points. 

But, Jones emphasized, “Well engi- 
neered coils will deliver satisfaction 
only so long as the ‘associated network’ 
is in good condition from the battery to 
the spark plugs.” Comparing the 
usual excess drain on the ignition sys- 
tem because of fog lights, heaters, and 
other accessories, with the gas jets in 
a carburetor designed to deliver a spe- 
cific amount of fuel, he reminded his 
mechanic audience “too many plugs 
are spark starved.” 

“The more high tension you can get 
to the spark plug electrodes, the better 
and more effiiciently the vehicle will 
run,” he declared. Sloppy installa- 
tions, particularly lack of proper 
cleaning during installations, result in 
improper conductivity between the 
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plugs and the coolant, he warned. 
Failure to collapse the plug gasket 
properly will result in poor plug opera- 
tion with range characteristics incor- 
rect. “Spark intensifiers” he grouped 
in the same class as “gas savers.” 
They may increase spark from a “vis- 
ual” standpoint but spark heat is actu- 
ally lost. 

The engine and the spark plugs are 
designed to operate efficiently at a 
given temperature and with a given 
octane rating of gas, he related. 
Changing the cooling system thermo- 
static control will therefore automati- 
cally alter the performance of the 
motor. A 20% alteration in the ther- 
mostatic control can easily result in 
marked engine inefficiency in some 
motors. 

Salt-blast cleaning drives carbon 
into the upper sections of plugs. 
While they “do a dandy job for about 
300 miles,” the heat characteristic of 
the plugs has been altered and ineffi- 
ciency soon results. 

Jones urged greater use of motor 
analyzing instruments which “will 
solve the most difficult problems if 
properly applied.” Typical is a meter 
available to test and read the high 
tension current being delivered to each 
spark plug. 

Though much has been written on 
the virtues and faults of gas analysers, 
they will reveal only the mix — not 
the amount consumed, Jones warned. 
When a customer complains constantly 
that “I’m getting only 13 miles to a 
gallon,” the throttle opening position 
is usually the answer, Jones claimed. 
And, he stressed, an adequate supply 
of high tension spark is needed. The 
condenser, a neglected part of the ig- 
nition system, aids the current flow, 
stores energy, collapses the residual 
energy in the coil core, and, because 
most can withstand shocks up to 400 
and 500 volts, they prevent excess 
point metal transfer through over- 
heating. 


That A T & SF Whistle 
Likely to be on Diesel 


® Mid-Continent Section 
H. P. Enders, Field Editor 


Oct. 14—When “you hear that whistle 
down the line ...on the Atchison, 
Topeka, and the Santa Fe,” it is likely 
to be on a diesel locomotive, according 
to S. R. Tilbury, the railroad’s fuel su- 
pervisor for its eastern lines. 

He disclosed that on Jan. 1, 1949, the 
Santa Fe owned 1602 locomotives— 
1289 powered by steam or steam tur- 
bines and 313 diesels. Of the diesels, 
174 were switch engines, 58 were pas- 
senger engines, and 81 were freight 


engines. The 58 passenger diesel loco- 
motives pull 95% of the through pas- 
senger trains, and the 81 freight die- 
sels move 40% of the freight tonnage. 

Diesel locomotives in passenger serv- 
ice average 25,000 miles per month 
and in freight service, 10,000 miles. 

Diesel powered trains average 57 
mph, based on total elapsed time, on 
the run from Chicago to the West 
Coast and back, Tilbury said. He 
credited this swiftness partly to the 
100 mph speeds the trains often hit 
and to the elimination of braking 
stops. By using the diesels’ dynamic 
braking on downgrades instead of shoe 
braking, diesels avoid the need for 
stops to cool brakes, he explained. 

Impromptu feature of the gathering 
was a post-meeting demonstration of 
propane-butane fueling with the 
Hughes carburetor. Its inventor and 
George Cupit had driven to the meet- 
ing—which was a joint meeting with 
the Oklahoma Student Branch on their 
campus—from Oklahoma City in a 
propane-fueled Chevrolet. Despite 
the 40 F temperature, the car started 
instantly, just as if it had been warmed 
up. 


Operator Encourages 
Competitive Bidding 


@ St. Louis Section 
G. C. Husbands, Field Editor 


Oct. 11—H. O. Mathews divides the 
fleet operator’s job into six categories: 
selection and procurement of equip- 
ment; operation and maintenance; ad- 
ministration; records and reports; and 
retirement of equipment. Mathews is 
manager of fleet operations for Stand- 
ard Brands, Inc. 

Fleet operators should select and 
procure equipment that will be ade- 
quate for the job, yet economical to 
operate and maintain. Specifications 
should be broad enough to permit 
competitive bidding for the business, 
Mathews emphasized. 

Operating schedules, he said, should 
be arranged to allow time to perform 
inspection, repairs, and preventive 
maintenance. Maintenance schedules 
should be carefully worked out and 
closely adhered to, regulating the 
work so that a minimum of extra 
equipment will be required, added 
Mathews. 

Although administration represents 
only a small percentage of total costs, 
it is the controlling factor in fleet 
costs. The volume and quality of 
mechanics’ work will be no better than 
their supervision, he stressed. 

Valuable as records of fleet expenses 
can be, he warned operators not to 
keep records so extensive that they 


86 


cost more than they save. 

If management controls the vehicie 
replacement program, then the bes 
the fleet operator can do is to regulate 
his maintenance program in accord. 
ance with the retirement program 
Mathews said, but he urged operators 
to present their ideas on vehicle re. 
tirement to management. 


“Cold Rubber” Excels 
GRS, But Not Nature’s 


® Mohawk-Hudson Group 
Frank Baker, Field Editc; 


Oct. 19—Essentially, “cold rubber” has 
the same chemical composition as the 
synthetic known as GRS, but cold 
rubber makes better tires, J. J. Hartz 
disclosed. Hartz is manager of pro- 
duction development compounding for 
the Goodyear Tire and Rubber Co. 

Material for manufacture of cold 
rubber is obtained from government- 
owned plants which are operated by 
the rubber companies under the juris- 
diction of the Rubber Reserve Corp. 
The only difference, Hartz explained, 
is the temperature at which the reac- 
tion takes place. GRS requires a re- 
active temperature of 122 F for poly- 
merization, whereas cold rubber reacts 
at 41 F. The former process requires 
a heating system while the latter re- 
quires refrigeration. 

Chemically it requires complicated 
laboratory tests to show any difference 
between the two, Hartz said. How- 
ever, the molecular structure of the 
cold rubber is of such a nature that its 
quality is improved over that of GRS, 
but it is not so good as good natural 
rubber. Synthetics do not come up 
to good natural rubber for all-around 
performance in transportation usage, 
according to Hartz. 

His comparison between GRS and 
cold rubber in tires showed that cold 
rubber has greater tensile strength, 
better resilience qualities, better tread 
wear, and stopping ability within 5% 
of GRS rubber. 

The development of this process 
cannot be attributed to any particular 
person, he said, since literature shows 
that many persons were involved in its 
evolution. However, the last war pre- 
cipitated its development in this coun- 
try when our natural rubber supply 
was curtailed and the government sub- 
sidized all rubber manufacture. At 
that time it was more expedient to 
manufacture the GRS type of rubber. 
Since the end of the war, the cold rub- 
ber process has superseded GRS pro- 
duction to the point where 66.7% of 
the synthetic capacity is now of the 
cold-rubber type. 
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Since cold rubber is definitely an im- 
provement over GRS rubber, the only 
limitations to its future depend upon 
its availability and government re- 
strictions. Its cost at present exceeds 
that of natural rubber by 4¢ per Ib. 
The differential is absorbed by the 
Rubber Reserve Corp. In the future, 
this price relationship may change due 
to economic and political conditions 
supply of rubber the government still 
maintains control of the rubber in- 
dustry, Hartz said. 

In conclusion he stated, “Cold rub- 
ber will replace GRS, but natural rub- 
ber properly priced will remain the 
preferred rubber for major uses be- 
yond mandatory government require- 
ments.” 


Warmer Coolant 
Cuts Diesel Wear 


® Philadelphia Section 
G. B. Calkins, Field Editor 


Nov. 9—Hard-working San Diego fish- 
ermen and high-sulfur Mexican and 
West Coast fuels joined Caterpillar 
diesels a few years ago to serve up a 
tough field problem in engine deposits 
and wear, according to L. A. Blanc, As- 
sociate Director of Research for Cater- 
pillar Tractor Company. 

In a talk entitled “Interrelationship 
of Diesel Fuel and Lubricant,’ Dr. 
Blanc explained how field experience 
with a West Coast fishing fleet pointed 
the way to laboratory tests culminating 
in improved long-term performance 
dependability of Caterpillar engines 
with a variety of fuels. 

To collect reliable field data, Cater- 
pillar engineers went to sea. They 
found that engines using the high- 
sulfur stocks (up to 1.5%) were wear- 
ing out cylinders at the rate of 6-14 
thousandths per 1000 hr, and building 
up impressive valve and piston deposits 
besides. One boat, however, was re- 
ported operating on West Coast “stove 
oil” Gess than 0.5% sulfur) and ex- 
periencing normal wear of about 
0.003 in. in the same period of time. 

Armed with this kind of information, 
Caterpillar Research set up a 480-hr 
laboratory engine test to find out why 
these differences existed. 

Using a “high-sulfur” test fuel (ap- 
proximately 1%) on the grounds that 
it is impossible to specify low-sulfur 
content, particularly in foreign mar- 
kets, Caterpillar found they could con- 
trol wear by operating at a relatively 
high jacket temperature. In one in- 
tance, raising this from 100 F to 175 F 
cut cylinder wear in 480 hr from 0.010 
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in. to 0.0002 in. The low temperature, 
Dr. Blanc reasoned, caused formation 
of sulfur trioxide, leading to corrosion. 

But high temperatures foster the 
worst kind of deposits, he reminded 
his audience, making it necessary to 
explore further for means of controlling 
wear. 

The three steps ultimately taken by 
Caterpillar to solve these problems 
were 

(1) Introduction of a chrome-plated 
top ring, which reduced wear more 
than 50% in laboratory dust tests; 

(2) Improved control of the cooling 
medium to permit fast warm-up in the 
combustion area, and 
(3) A change in lubricant specification 
to the high detergent Series 2 oils. 

These innovations, declared Dr. 
Blanc, made the Caterpillar combus- 
tion system more tolerant to fuel 
variety than any other in use today. 

In a prepared discussion, R. T. Bar- 
ber of Mack Manufacturing Corp. 
pointed out some of the truck men’s 
problems in this field, emphasizing the 
high percentage of full-power oper- 
ation and the “back-yard’” mainte- 
nance practices to which this class of 
heavy-duty engines is subject. Cor- 
roborating Dr. Blanc on several scores, 
he acknowledged the anti-wear value 
of high temperatures but deplored the 
resulting deposit tendencies. His com- 
ment on sulfur in truck fuels: “Any- 
thing over 0.5% definitely spells 
trouble.” 

Dr. Blanc’s closing remarks included 
a statement that Caterpillar tests are 
usually run at the engine’s “continuous 
rating,” or about 75% of full load. 
This is only reasonable, he explained, 
when it is considered that in some field 
applications the engines are operated 
without a stop for over 5000 hr. 


Desert Trucks Get 
Special Maintenance 


® Northwest Section 
K. A. Short, Field Editor 


Oct. 7—Plenty of unusual engineering 
problems were presented by the huge 
special Kenworth trucks being used 
by the Arabian American Oil Co. in 
construction of 1050 miles of 20-in. 
pipeline across the desert from the 
Persian Gulf to the Mediterranean Sea. 
How some of the problems are being 
licked was revealed by D. F. Pennell 
and R. H. Kasper of the Kenworth 
Motor Truck Corp. 

Lubrication—The combination of 
desert sand and native labor made 
lubrication the number one problem. 
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So facilities were set up to stream clean 
and lubricate each unit at the end of 
each run. ' 

Cooling—Atmospheric temperatures 
to 125 F called for radiators of up to 
2000 sq in. frontal area. 

Traction—Roads made by drawing 
a drag over the sand required special 
sand tires. These are huge low-pres- 
sure tires without lugs, ranging up to 
18.00—24 size. Some trucks had larger 
tires on the front than on the rear, 
necessitating different drive ratios on 
the front axle. 

Loading—Forty-ton loads of 90-ft 
lengths of pipe travéled regularly, 
loaded like the Northwest loads logs. 
Since there were no width or gross 
weight limits, some exceedingly heavy 
loads were transported by tandem and 
side-by-side combinations of trailer 


dollies. Even diesel locomotives and 
tremendous oil-storage tanks were 
moved. 


Detroit Juniors Hear 
Panel on Radioisotopes 


® Detroit Section 
Ruth DeWald, Field Editor 


Oct. 17—Fifty SAE Juniors heard a 
three-man panel explain the mysteries 
of radioactive isotopes. 

Dr. Keith Symon of Wayne Univer- 
sity’s Physics Department took the 
lead with an introduction to atomic 
physics and described the atom as a 
tiny universe having a positively 
charged nucleus for a sun and plane- 
tary electrons (negatively charged) re- 
volving about it. The chemical be- 
havior of an element is determined by 
its atomic number, or the number of 
positive charges in the nucleus. The 
“mass number,” on the other hand, is 
proportional to the number of neutrons 
(uncharged particles) and protons in 
the nucleus. 

Quoting Symon, “Since atoms having 
the same atomic number can have dif- 
ferent mass numbers, it is possible to 
have atoms belonging to the same 
chemical element, but having different 
atomic weights. A type of atom with 
a definite atomic number and a definite 
mass number is called an isotope. Dif- 
ferent isotopes of the same element 
will have the same chemical behavior, 
but their atomic weights and their 
nuclear behavior will be different.” 

Because of the instability of the 
nucleuses of certain atomic elements, 
Symon explained, three different types 
of radioactivity may result. Negative 
beta radioactivity occurs when a neu- 
tron changes into a proton plus an 
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electron, and this electron which is 
expelled from the nucleus at high speed 
is called a beta ray. When a proton 
changes into a neutron, the nucleus 
gives up a positron, or positively 
charged electron, to form positive beta 
radioactivity. Alpha radioactivity re- 
sults from a loss to the nucleus of an 
alpha particle, and a reduction in both 
the mass and atomic numbers of the 
atom. Gamma radiation obtains when 
a nucleus having excess energy emits 
this energy aS gamma rays, or very- 
short-wave electromagnetic radiation, 
Similar to X-rays. This type of radi- 
ation does not affect either the atomic 
or mass number of the element. Two 
devices for measuring radioactivity are 
the Geiger counter and the ionization 
chamber. 

Symon stated that each isotope 
which is radioactive has a characteris- 
tic rate at which its atoms decay, ex- 
pressed in terms of its “half-life,” or 
the time required for half of the atoms 
in a given sample to emit their radi- 
ations. Half lives range from several 
billion years to a small fraction of a 
second, depending upon the isotope 
selected. 

According to Symon, radioactive iso- 
topes found in nature, such as those of 
bismuth, lead, radium, uranium, and 
txorium, can be mined and refined. He 
also mentioned that radioisotopes of 
most other elements could be produced 
artificially, either by a cyclotron or 
through reactors, such as at Oak Ridge 
or Hanford. The Atomic Energy Com- 
mission has sizable quantities of these 
radioisotopes available for research to 
those institutions having suitable pro- 
tective facilities. 


William Reid, research physicist at 
the Ford Motor Co., was second on the 
program and briefed his audience on 
the industrial applications of radio- 
isotopes. He emphasized that these 
materials can be extremely dangerous 
and outlined the standard safety re- 
quirements specified by the Atomic 
Energy Commission. Provision must 
be made for radiation monitoring. 
Film badges and pocket ionization 
chambers should be worn on the per- 
son, while the laboratory should be 
provided with portable monitoring in- 
struments. Laboratory coats or cover- 
alls should be worn whenever con- 
tamination of clothing is probable. 
Gloves and respirators give further 
protection to the worker. 

One of the most important uses of 
isotopes, according to Reid, is as radio- 
active tracers. They have the ad- 
vantage that, once they are added to 
the mixture under study, the mixture 
behaves as though it were homoge- 
nous. Chemically the mixture is the 
same as before and whatever happens 
to the normal isotopes, occurs also with 
the radioisotopes, thus providing a 
positive check on the process. 

Ingot practice at Ford has been 
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analyzed through the study of the seg. 
regation of carbon, sulfur, and phos. 
phorus in the ingots, using the auto. 
radiographic technique. Corrosion 
Studies have benefited. Radioactive 
phosphorus added to a Bessemer cop. 
verter shows when impurities have 
been smelted from the steel. Radio. 
active sulfur has been used to find the 
principal sources of sulfur in coke. A 
source of beta radiation can be used as 
the basis for measuring thin films to 
an accuracy of .00001 in. Radiographic 
examination of castings is another 
valuable application. 


Ray James, research physicist at 
Chrysler Corp., stated that the radio- 
active tracer technique is the most 
sensitive method known for measure- 
ment of submicroscopic quantities of 
material. For example, a steel block 
may be coated with a radioactive ma- 
terial. Then the block is touched by 
another piece of metal and a small 
amount of radioactive material is 
transferred to the second piece of metal. 
This infinitesimal amount of matter is 
measurable, using specially designed 
counting devices. This principle is 
finding application in friction and wear 
research. 

The chief difficulty, according to 
James, lies in making the material to 
be studied radioactive. A second dif- 
ficulty results from the fact that iso- 
topes produced by irradiation may not 
have useful half lives. If the half life 
is too long, sufficient disintegration will 
not take place to provide required sen- 
sitivity. If too short, the isotope will 
lose its useful activity before the ma- 
terial can be used for test purposes. 
If these difficulties are overcome by 
the researcher, the resulting sensi- 
tivity and accuracy of this new tool 
will be high. 


Says Road Racing 
In U.S. to Stay 


® Buffalo Section 
Ben Fuente, Field Editor 


Oct. 27—Road racing is back in United 
States to stay, Bill Milliken, Jr. told 
automotive engineers. 

The Pike’s Peak Hill Climb is a clas- 
sic now, Milliken said. He was sixth 
place winner in the 1947 race. In gen- 
eral he thinks the three factors that 
make a race car a winner are: 

1. Good design 

2. Good driving 

3. Good luck 
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With the aid of charts, he explained 
how a four-wheel-drive car can achieve 
more speed between curves than a rear- 
drive car. Of course, there are other 
factors besides the manner in which a 


| car is propelled, he said. 


Perhaps the most popular road race 
in the United States takes place in 
Watkins Glen, N. Y., he explained. In 
order to hold the race there, permission 
has to be secured from the city fathers, 
and then the whole town has to be in- 
sured. A course is established and 
then roped off. It is a paradise for 
the exhibition and trial of “hot rods,” 
and they come in droves. Milliken 
showed movies of the 1949 Watkins 
Glen race and the 1947 Pike’s Peak 
Climb. 


Heater Air Capacity 
Determined by Humidity 


® Chicago Sectior 


L. Smirl, Field Editor 


Nov. 8—The Parts and Accessories 
meeting brought many members to 
hear F. A. Ryder’s paper on “Modern 
Developments in Vehicle Heating.” 
Ryder is chief engineer, South Wind 
Division of the Stewart-Warner Corp. 
After a brief resume of the history 
of the art, Ryder gave the specific de- 
sign requirements for controlling tem- 
perature, oxygen, humidity, odor, and 
window fog within acceptable limits. 


Capacity is determined largely by the 


quantity of new air required to con- 
trol humidity and defrosting of wind- 
shield areas, he said. 

The three general types of heating 
systems are the hot water, the booster 
type, and the combustion type, Ryder 
explained. The chief deficiency of 
the straight hot water type is its slow 
warm-up, although the curves for 
some cars showed a great improvement 
over others. The booster type makes 


it possible to maintain engine tem- | 
peratures of buses and trucks over- | 


night and has a consistently good 
warm-up period in addition to getting 


more heat from a given core size. The | 
combustion type, working independ- 
| ently of the coolant system, permits 
| still shorter warm-up and can be used 
| on trailers for cargo heatirig. 
| its much higher core temperatures, it 


permits compact installations vital for 
military use, according to the speaker. 
Underseat heaters for passenger 


cars show good distribution character- | 
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THIS 300-H.P. silicone insulated motor 
was back in service three hours after be- 
ing flooded with water, mud and waste. 


@ Engineers of Virginia-Carolina Chemical 
Corporation agree that DC Silicone Insu- 
lation is the best solution to motor failure 
caused by excessive moisture. They proved 
this in two identical 300-h.p. motors, one 
wound with Silicone (Class H) and the 
other with Class B insulating materials. 


Located side by side and exposed to the 
same operating conditions, these motors 
are used to pump waste materials at the 
Phosphate Mine in Homeland, Florida. 
After the main line broke last year and 
flooded both motors with water, mud and 
waste, the Class B motor had to be re- 
worked and rebaked. The motor wound 
with Class H insulation was simply cleaned 
with an air hose and the bearings were 
flushed out . . . Three hours later, the 
SILICONE INSULATED motor was back 
in service and operating perfectly. 


That confirms again the fact estab- 
lished by 4 years of motor testing: 
Class H Insulation made with Dow 
Corning Silicones has at least 10 
times the life and 10 times the wet 
insulation resistance of the best in- 
sulating materials previously avail- 
able. For more information on how 
silicone insulated equipment can 
save you time and money, phone 
our nearest branch office or write 
for booklet AF-12 


DOW CORNING CORPORATION 


MIDLAND, MICHIGAN 


Atlanta @ Chicago @ Cleveland ¢ Dallas 
Los Angeles « New York 
In Caneda: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Ltd., London 







































$.$ White Flexible Shafts 


Serve in Aircraft of Every Type 





There are applications of $.S.White_flexible shafts in practically every 
type of aircraft including military, commercial and private planes. Back 
of their general acceptance by aircraft engineers is a longstanding re- 


cord of smooth, efficient operation and unfailing dependability. 


Three examples are pictured above. In the B-36 (top) S.S.White 
shafts are used to regulate the speed of the six 3000 h.p. engines from 
any one of three stations. In the Lockheed Constellation (center) 
S.S.White shafts provide dual control of the radio direction finding 
equipment from pilot’s and navigator’s stations. In the Grumman 


Widgeon (bottom) S.S.White shafts drive the engine tachometer. 


S.S.White engineers have assisted in working out many flexible shaft 
applications and their cooperation is available to all aircraft engineers 
without obligation. 


WRITE FOR THIS FLEXIBLE SHAFT HANDBOOK 


It has 260 pages of engineering data on flexible shaft 






selection and application. Copy sent free if you write for 


it on your business letterhead and mention your position. 
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istics but require separate provisions 
for defrosting. The new cargo heatey 
is mounted on the front of the traile; 
and operates independently of the 
coolant and fuel system of the tractor. 
It can be operated in storage from 119 
v or on the road from the 6 v lighting 
system. 





About SAE Members 


Cont. from p. 78 





JOSEPH A. EGAN is now associated 
with Ford Motor Co., Dearborn, Mich. 
He was formerly a test technician with 
Chevrolet. Motor Division, General 
Motors Corp., Detroit. 


SAM TOUR, president, Sam Tour & 
Co., Inc., New York City, and LAW- 
RENCE A. HYLAND, executive engi- 
neer, Bendix Aviation Corp., Detroit, 
were speakers at the third annual con- 
ference on The Administration of Re- 
search, which was held at Pennsylvania 
State College, Sept. 12-14. Tour chal- 
lenged universities in non-profit en- 
croachment on private industrial re- 
search, and Hyland gave a careful re- 
port of the trends of university research 
and research on a national scale. 


RUDOLPH F. GAGG, president, Air 
Associates, Inc., Teterboro, N. J., is a 
member of United Engineering Trus- 
tees, Inc., New York City. 


FRANCIS C. MUELLER has opened 
a business in his own name at San Luis 
Obispo, Calif. The company is an 
automotive electrical service business. 
Mueller was formerly service manager 
with Joseph M. Beatty, Pittsburgh, Pa. 


GEORGE T. CHRISTOPHER, presi- 
dent and general manager of the Pack- 
ard Motor Car Co., Detroit, was 
awarded the honorary degree of Doctor 
of Engineering by Rose Polytechnic In- 
stitute on Nov. 13. He graduated from 
Rose in 1911. 


C. C. PEARSON, president, general 
manager and a director of the Glenn L. 
Martin Co., Baltimore, Md., has been 
elected a director of the Baltimore Na- 
tional Bank. 


RAY P. JOHNSON has been ap- 
pointed administrative assistant to the 
executive vice-president of Borg-War- 
ner Corp., Chicago. In addition to his 
new duties, Johnson will retain his post 
as vice-president of Morse Chain Co.., 
a Borg-Warner division. He is also a 
director of Borg-Warner. He joined 
the corporation in 1929. 
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“The man whose purpose in life is 
simply to make a living needs only a 
warm body,” said Gwinn, who is chief 
engineer of the hoist and body section 
of Gar Wood Industries, Inc. “Every 
line has masses of mediocre people. 
“Those who are to rise to the top of 
their professions must be prepared to 
put in extra hours outside of work, 
studying to improve themselves. Real 
enthusiasm is essential to success, and 
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Oklahoma A. & M. College 


Gwinn’s plan of action for the en- 
gineering graduate is this: 

1. Seek employment with a company 
you like. 

2. Try to obtain a position connected 
directly with your chosen work. 

3. Work enthusiastically. 

4. Keep active a request for transfer 
to a position closer to your ultimate 
goal. 


Diesel locomotives are worth their 


there is no substitute for it.” 






added cost, S. R. Tilbury told a joint 
meeting of SAE Mid-Continent Section 
and this student branch on October 14. 
Tilbury is fuel supervisor, East Lines 


—Ralph Gavin, Field Editor 





Division, of the Santa Fe Railroad. 

A diesel locomotive costs $750,000; a 
steam locomotive costs $250,000. But 
the diesel possesses two and one-half 
times as much draw-bar pull for the 
same horsepower rating. It requires 
one-fourth less fuel, Tilbury said. 

The diesel’s dynamic braking saves 
time by eliminating cooling stops in 
mountain areas, and it reduces wear 
on the brake shoes and wheels, ac- 
cording to the speaker. 

Besides, the diesel has a thermal ef- 
ficiency of 28%, whereas the best steam 
locomotive is only 742% efficient. The 
diesel requires no additional engines 
for the steeper grades and needs make 
no special stops for water, Tilbury 
continued. 

He added that the diesel locomotive 
faces serious competition from the gas 
turbine locomotive. 

The meeting began with a barbecue 
dinner and entertainment. John Baird 
awarded a scroll to Dan Cupit for his 
service aS 1948-1949 chairman of Mid- 
Continent Section. 

—F. L. Pryor and R. C. Meyer, 
Field Editors 


Lawrence Institute of Technology 


Over 100 members toured the U. S. 
Rubber Co.’s Jefferson plant in Detroit 
on Oct. 21. This plant is devoted to 
the manufacture of automobile, air- 
craft, and tractor tires. 

Members witnessed all operations 
from the compounding of ingredients 
used to cure the raw rubber to the 
final inspection of the finished tires. 
They gained insight into all the tech- 
niques employed in large-scale tire 
manufacture. All came out of the 
plant thoroughly convinced that tires 
are well worth their price. 

—Ralph Gavin, Field Editor 


Lawrence Institute of Technology 


As Joseph M. Gwinn outlined it, the 
way to achieve success is take account 
of your abilities and limitations, de- 
cide in which field you will be happiest, 


or PATe, 





set a goal, and work toward it. 
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IN MODERN INDUSTRY? 


ACCELERATIONS ! 
VIBRATIONS ! 
PRESSURES ! 
STRESSES ! 


STRAINS! 


SYSTEM D 


A combination linear, integrating, and 
3-ke-carrier multichannel recording system 


ACCURATE MEASURING AND RECORDING 
of both static and dynamic quantities such as stress, 
strain, pressure, acceleration, and vibration over a 
frequency range of zero to 2000 cycles by depend- 
able Consolidated instruments assures many pro- 
gressive companies that their products are designed 
for maximum durability, life, and safety, as well as 


economy of size, weight, and cost. 


You too can be positive by employing Consoli- 


dated Measuring and Recording Systems in your 
plant. For further information on these instru- 
ments, write for Bulletin CEC-1300-X5 
ASL 
<\ CONSOLIDATED ENGINEERING 
omen @ Ben @ Berek. 
Analytical Instruments for Science and Industry 


620 NO. LAKE AVE. PASADENA 4, CALIFORNIA 


‘\ 








Oregon State College 


On October 21, E. W. Rentz, Jr., 
manager of the SAE West Coast 
Branch Office, Floyd Chapman, chair- 
man of the Oregon Section, and 
Roscoe Clark, Oregon Section, visited 
the Oregon State Student Branch. 

Rentz told the students of the bene- 
fits of membership in the SAE and 
discussed the requirements of an en- 
gineering graduate from an employ- 
er’s viewpoint. After the meeting, the 


visiting group was shown the new 
OSC electrical engineering laboratory. 
—L. W. McKee, Field editor. 


Oregon State College 


“Pre-ignition can burn through a 
piston in 30 sec,” stated H. V. Hanley, 
OSC ’33, assistant manager of the 
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OLEDO STAMPING drawn steel brake 

drums cost less than cast or forged 
drums. One large ferm tractor manufacturer 
made a direct cost saving on each brake 
drum as illustrated above. 


The drum face is drawn smooth and flat 
with no costly chucking and machining. 
Concentricity and balance are held within 
close limits by confining the outside of the 
drum while broaching the spline or shaving 


the keyway. 


Manufacturers are constantly trying to cut 
costs and improve quality. This new brake 
drum is one more outstanding example of 
To.epo STAMPinc’s ability to help you meet 
these worthy aims. 
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aviation department of the Standarg 
Oil Co. of California. 

Hanley made this statement at a 
television demonstration compari ing 
the performance of a new 80/87 octane 
aviation gasoline with regular light 
plane fuel in a Navion airplane. He 
also illustrated his paper with slides 
of research done in development of 
the new fuel. 

The SAE Student Branch meeting 
was held jointly with the IAS Student 
Group on October 11, at the Corvallis 
airport. 

—L. W. McKee, Field editor. 





Applications Received 


The applications for membership re- 
ceived between Oct. 10, 1949, and 
Nov. 10, 1949 are listed below. 





Atlanta Group 
Charles F. Whitmer. 


Baltimore Section 


Delbert E. Fetterolf, Albert Theodore 
Woollens. 


British Columbia Section 


Stanley A. Reeves, Ernest von 
Kuschka, John Walter Wake. 


Canadian Section 


James Garvin Crichton, B. D. Malani, 
William James Phillips. 


Chicago Section 

John D. Cannady, Milton E. Con- 
nelly, Hurley Dean Cook, Edward D. 
Heideger, H. A. Land, Joseph J. Rozner, 
Harold V. Parsley, John A. Scudder, 
Philip J. Sperry, Donald Charles 
Walker, Alvin P. Williams, Jr. 


Cincinnati Section 

Arthur J. Carroll, Edgar Morris Hy- 
mans, Leon L. Kuempel. 
Cleveland Section 

William H. Eisele, F. X. Sieloff. 


Dayton Section 


E. C. Harriman, Joseph H. Over- 
wein, William T. Reid, Robert L. Schell. 


Detroit Section 


John Wenner Applin, Rupert L. At- 
kin, Alexander D. Buchanan, Gordon 
P. Deneau, Maurice R. Denny, C. J 
Edwards, Jr., Harold Fischer, Rudolph 
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j. Gorsky, Richard L. Hardgrove, L. 
George Hooper, W. R. Johnson, Jr., 
Raymond R. Jonassen, Benjamin 
Stuart Kingsbury, David Kinney, Wes- 
ley W. McMullen, Frank J. Mooney, 
Edward Ostroski, Eric O. Prange, 
Anthony S. Ryff, Donald Edwin Rogers, 


Ralph A. J. Siemers, Jess J. Somér- 
cary, Arthur H. Stahlhuth, Leslie G. 
Taylor, Dale H. Tillotson, Lewis A. 


Tyner, Earle D. Williams. 


Indiana Section 


Raymond H. Cowles, Roy M. Porter, 
William L. Schoonover. 


Kansas City Section 
Willard M. Hixon, Floyd L. Miles. 


Metropolitan Section 

Leon F. Banigan, Ralph Hughes, 
Peter P. Patavino, Melvin Z. Poliakoff, 
Olof Seeborg, O. Roger Shively, C. F. 
Van Culin. 


Mid-Continent Section 


Charles E. Defabaugh, Clarence J. 
Martin, Wilbur L. Nelson, Jack W. 
Reeves. 


Milwaukee Section 

Charles Klement Alexander, Jr., Hu- 
bert D. Barnes, John Jerome Bonneau, 
Louis Eugene Carr, Joseph H. Fox, 
Harold Otto Holz, Clifford Harvey 
Jensen, Norbert W. Marks, Edwin O. 
Martinson, Steen Strand, Donald L. 
Van Orman. 


Mohawk-Hudson Group 
Harry Stolar. 


New England Section 
Willard A. Stearns. 


Northern California Section 


F. John Barry, James W. Boegh, | 


Jerry V. DeCamp, Gus A. Dessel. 


Northwest Section 
Robert S. Sears. 


Oregon Section 


Arthur Lyle Donaldson, Elmer D. 
Sowers, Fred W. Sparks, Enos S. 
Woods. 


Philadelphia Section 


Donaldson P. Adair, W. B. Coleman, 
Edward F. Harford, Alfred Leone, Wil- 
liam Millar Morrison, Jr., John W. 
Simmons, II. 


Pittsburgh Section 
Charles E. Dexter, Jr., Fred E. Gross. 


St. Louis Section 
L. C. Michie. 


an Diego Section 
James L. Manion, Jr. 


Southern California Section 


Corrill B. Harris, Ray Irving Hunt, 
A. Pfankuch, Bernard W. Posel. 
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Southern New England Section 


Raymond P. Lambeck, Vernon Victor 
Lucas, Harlan D. Taylor, Thomas C. 
White. 


Twin City Section 
Louis C. Newton. 


Washington Section 


Donald E. Bailey, Lawrence C. De- 
Atley, Warren W. Dewey, Fernando 
Pessoa Rebello. 


Western Michigan Section 
Robert J. McWhirter. 


Wichita Section 
Cecil H. Gilliland. 


Williamsport Group 
August C. Esenwein. 


Outside of Section Territory 

Richard Bayer, W. H. DuShane, 
Heinz V. Menking, Lt. W. R. Rogers, 
Alfred Scott, John F. Seibert, Harold 
M. Stueland, B. Gordon Valentine. 


Foreign 


Marcos B. Santos, Jr., Brazil; Wil- 
liam Francis Taylor, France. 








Improve Your Product 


FREE 


Analysing the 
Problem 
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Designing the 
Clutch 


Planning 
Production 


CLUTCHES 


It won't cost you any more to specify the 


Checking and 
” Testing 


IA ROCKFORD clutch 
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ROCKFORD || #2 


Rigs and Pumps 
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Industrial 


9 Mowers 
Gey, and Light 
that is exactly suited to 


pabechines 
your product's power transmission control re- “aT 


quirements—than to 


try to “get by” with one 


that only meets some of your needs. With 


Supervising 





Installation 


Servicing 


an extensive range of clutch types and sizes 
to choose from, and a vast amount of ex- 
perience-data to draw upon, ROCKFORD 
engineers can help your technical staff im- 
prove the power transmission control in your 
product, without adding to the cost. A 
request for a ROCKFORD engineered-to- 
the-job clutch transmission, for your product, 
will not incur any obligation. 


ROCKFORD CLUTCH DIVISION 


BORG-WARWNER 


316 Catherine Street 


Rockford titineis 


Engines Pry. 


Marine Fas 
Units Metab 
—y 











New Members Qualified 


These applicants qualified for admis- 
sion to the Society between Oct. 10, 
1949 and Nov. 10, 1949. Grades of 
Membership are: (M) Member; (A) 
Associate; (J) Junior; (Aff.) Affiliate; 
(SM) Service Member; (FM) Foreign 
Member. 





British Columbia Section 
Lawrence Taylor Barnes (A), Max- 


well K. Bennett (M), John W. Booth 
(M), Fred J. Boughen (A), Kenneth 
William Counsell (A), Gordon Met- 
calfe (A). 
Buffalo Section 

Frank W. Less (A). 


Canadian Section 

Arthur C. Morison (A), George Wil- 
liam Richardson (M), Willard James 
Russell (A), E. H. Walker (M). 
Central Illinois Section 

Chester Linsky (J). 











Fill All Thermal-Control Needs 
of the Modern Cooling System! 






















“oho 


Accepted by leading car and truck manu- 
facturers, new-type Dole DV Thermostats 
are a step ahead in employing entirely 
new basic principles. DV’s are at last, a 
: practical answer to the problems of higher 
= pump pressure, high set pressure caps and 
’ resulting high pump efficiency. With Dole 
- DV’'s, the designer now finds it possible to 
- make the best use of smaller radiators and 
other advantages of modern engine design. 
Four basic types provide broad coverage 
f£. design needs. 


agi <3 


* @ Positive-acting, accurate thermal element 
~. assures the most efficient performance 
ee. in atmospheric and sealed cooling 
i systems. 




















8: Powerful spring controls high pump 
© pressure. 
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THE DOLE VALVE COMPANY QQ 
1901-1941 Carroll Avenue, Chicago 12, Illinois 
Philadelphia * Detroit . Los Angeles 





Chicago Section 


Victor R. Clark (A), Alpiner gs 
Eichman (M), A. B. Elliott (A), Donalg 
E. Huber (A), John F. Roje (J), Simon 
Ruttenberg (A). 


Cincinnati Section 


Allen M. Adams (A), Albert L,. 
Hartley (M). 


Cleveland Section 


Earle Walter Chesnutt (J), Richard 
L. DeCosky (M), Raymond C. Firestone 
(M), Herbert Allen Gustafson (M), 
William C. Sanker (J). 


Dayton Section 
M. E. Rasper (A). 


Detroit Section 


Leo Carter (A), Charles Norman 
Crossley (J), Frederick F. Denny (M), 
Herbert R. Fortgang (M), Charles F. 
Gray (J), John F. Jordan (J), Harold 
C. MacDonald (M), Arthur Burr Mac- 
Taggart, Jr. (J), Burton W. Manth 
(M), Robert Verland McCallister (A), 
Eugene Charles Molnar (J), Marvin E. 
Olds (J), John A. Patterson (J), John 
W. Pyuro (M), T. Melbourne Roberts 
(A), William Edward Sala (J), Arthur 
John Slemmons (J), Willis L. Stone 
(A), Carl H. Turnquist (M), Jac Oakey 
Uliman (M), David Karl Wirth (A). 


Hawaii Section 


Glen J. Adams (A), Joseph Chun 
Lee (A). 


Indiana Section 


Paul B. Bonham, Jr. (J), Ben H. 
Crews (A). 


Kansas City Section 


Ernest L. Bailey (J), Jack F. Whita- 
ker (M). 


Metropolitan Section 


John P. Andre (A), David Suther- 
land Dulaff (J), Arthur Charles Gilbert 
(J), Karl Erik Hilfing (FM), Frank 
D. Idone (A), Sidney Lanzet (J), Wil- 
lard S. Little, Jr. (J), Melvin Schneider 
(J), Capt. George A. Tuttle (J). 


Mid-Continent Section 


Forrest N. Gaffin (A), Roy S. Neff 
(M). 


Milwaukee Section 

Michael Batenburg (M), Robert 
Orville Baumgart (J), Malcolm Ken- 
neth Johnson (A), Ray F. Manke (M), 
Gordon H. Millar (J), Louis B. Schultz 
(A), Carleton Harry Swanson (J). 


Mohawk-Hudson Group 
Stephen R. Nemeth (J). 


New England Section 

Martin B. Brandt (J), Leon M. Hart- 
well (A), Richard K. Harwood (A), 
Russell L. Keene (M), Milton Arnold 
Phillips (J). 


Northern California Section 


Leon A. Cornett (A), Claude J. Douty 
(J). 
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Northwest Section 
Gerald D. Pearlman (J). 


Philadelphia Section 

Albert E. Moore (M), Donald P, 
Osterhout, Jr. (J), Donald L. Williams 
J : 


St. Louis Section 
Edward Tressler Boggs (J). 


Southern California Section 
John Stanley Kennan (M), Charles 
Anthony Snell (A), Ford W. Spikerman 
A 


Southern New England Section 

Walter A. Knittle (J), Henry J. 
Mariana (A), Russell E. Phelon (M), 
Joseph F. Regan (J). 


Texas Section 
2nd Lt. Duane Martin Phillips (J), 
Ralph E. Roberts (A). 


Virginia Section 
A. F. Allen (A). 


Washington Section 


Frederick Billings Lee (SM), Arthur 
Stone (J), John Robert Taylor (A). 


Western Michigan Section 
Frank P. Schmitt (M). 


Williamsport Group 
Philip Barkan (J). 


Outside of Section Territory 

Lawrence J. Gonzer (J), Robert F. 
Knox (A), Monroe L. Patzig (A), Lt. 
Walker James Power (J), Knud B. 
Sorensen (M). 


Foreign 


Henry George Burgess (FM), B.W.L.; 
Adrian Shaw Fitchette (A), Persian 
Gulf; Karl Erik Lindkvist (FM), 
Sweden. 





HAVE YOU 
Changed Your Address? 


So that your SAE mail will reach 
you with the least possible delay, please 
keep SAE Headquarters and the Sec- 
retary of your local Section or Group 
advised of any changes in your address. 
Such notices should be sent to: 


1 


1. Society of Automotive Engineers, 
Inc., 29 West 39th St., New York 
16.0 ee 

The Secretary or Assistant Secre- 
tary of your Section or Group at the 
addresses listed below: 


Baltimore 


Ward L. Bennett, Baltimore Transfer 
Monument & Dean Sts., Balti- 


'ECEMBER, 1949 





more 2, Md. 


British Columbia 


Burdette Trout, Suite 6, 1436 Pen- 
drill St., Vancouver, B. C., Can. 


Buffalo 


Robert W. Morgan, 32 Windover, 
Hamburg, N. Y. 


Canadian 


Frank G. King, Canadian Automotive 
Trade, MacLean-Hunter Pubiishing 
Co., Ltd., 481 University Ave., Toronto 
2, Ont., Can. 


Central Illinois 

James C. Porter, 
Peoria, Il. 
Chicago 

Floyd E. Ertsman, Chicago Section, 
SAE, 1420 Fisher Bldg., 343 S. Dearborn 
St., Chicago 4. 


Cincinnati 

Lape W. Thorne, c/o General Truck 
Sales, Inc., 1650 Central Ave., Cincin- 
nati 14. 
Cleveland 

(Miss) C. M. Hill, 7016 Euclid Ave., 


120 Isabel Ave., 














q- is 


SNAP-MOUNT 





HYDRAULIC 








95 


CIRCUIT BREAKERS STOPLIGHT SWITCHES ASSEMBLIES 


\ electrical manufacturers 
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years. FASCO 
INC., ROCHESTER 2, N. Y. 


AUTOMOTIVE 
ELECTRICAL 
EQUIPMENT 


SPECIAL 





E’RE proud to be one of the 
who 
serve Ford Motor Company. Engineer- 
ing and producing electrical parts vital 
to car performance is a job we've been 
doing for the automotive industry for 


INDUSTRIES, 
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Cleveland 3, Ohio 


Dayton 

Fred Schwenk, Fred’s Auto Hospital, 
1522 Xenia Ave., Dayton 10, Ohio 
Detroit 


(Mrs.) S. J. Duvall, Detroit Office, 
SAE, 100 Farnsworth Ave., Detroit 2, 
Mich. 


Hawaii 

Fred Hedemann, 2110 A Kakela PIl., 
Honolulu, T.H. 
Indiana 

R. P. Atkinson, General Motors Corp., 
Indianapolis 6, Ind. 
Kansas City 

John P. Dranek, Box 304, Grandview, 
Mo. 
Metropolitan 


(Miss) J. A. McCormick, Society of 
Automotive Engineers, 29 West 39th 
St., New York 18, N. Y. 


Mid-Continent 


Delton R. Frey, 234 N. Highway, 
Route 2, Cushing, Okla. 


Milwaukee 


Charles H. Duquemin, Le Roi Co., 
1706 S. 68th St., Milwaukee 14, Wis. 


New England 

Edward G. Moody, Ed. G. Moody, 
Inc., 680 Columbus Ave., Boston 20, 
Mass. 
Northern California 

Morris H. Pomeroy, P. O. Box 427, 
Burlingame, Calif. 
Northwest 

Alfred P. Nelsen, Wagner Electric 
Corp., 1918 First Ave., S. Seattle 4, 
Oregon 

Edward A. Haas, 6334 N. Missouri 
Ave., Portland 11, Oreg. 
Philadelphia 

Linn Edsall, 2301 Market St., Phila- 
delphia 3, Pa. 
Pittsburgh 


Warren J. Iliff, Equitable Auto Co., 
214 N. Lexington Ave., Pittsburgh 8, 
Pa. 


St. Louis 


August H. Blattner, Carter Carbu- 
retor Corp., 2840 N. Spring Ave., St. 
Louis 7, Mo. 









the LATEST 
Developments 


in GASKET, 
{ WASHER and 
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TEST THEM YOURSELF 

FEL-PRO’S GUIDE TO BETTER 
SEALING makes it possible for you to 
closely inspect a wide range of mate- 
rials, test them under all 









) SEALING materials 


If you manufacture products employing gaskets, washers, seals, sound- 
deadening materials, dampening materials, dielectrics, etc., this GUIDB 
TO BETTER SEALING will be sent to you without cost or obligation. 

The GUIDE contains 50 actual samples of the most commonly-used 
sealing materials, which Fel-Pro supplies to such leading companies as 
American Can, Baldwin Locomotive, DuPont, General Electric, Packard, 
Pure Oil, Quaker Oats, Standard Oil, Western Electric and Westinghouse. 





brings you 
over 
ACTUAL SAMPLES? 


exceptional durometer hardness of up 
to 80 plus or minus 5. Complete speci- 
fications are given for each of the 50 
material samples, including durometes 














kinds of conditions in 
your own plant, treat 
them chemically or make 
any other tests to help 
you decide which are 
best suited for your 
particular needs. 

GIVES FULL 
SPECIFICATIONS 
Among the sample mate- 
rials contained in this 





PARTIAL CONTENTS 
Felbestos 100 for manifold and 
hot-spot applications! 

Metallic Gasket Materials! 
Fel-Pro 131 the new low-cost 
rubber ! 

Karropak treated to maintain 
uniformity! 

Fel-Pak for water, oil, etc., 
connections! 


Kork-Karro for use between metal 
and non-metal surfaces! 








SEALING GUIDE are 


such newly-developed materials as 


the revolutionary ‘‘Fel-Pro 


material is particularly suited to auto- 
motive engine parts, chassis parts, 
pumps, high compression flanges, etc., 
because of its low swell (just 2%) and 





131”. This 


readings, sheet and roll 
sizes, applications, etc. 


SEND TODAY 
To get your FREE copy 
of the FEL-PRO GUIDE 
TO BETTER SEALING 
without obligation, just 
write your name and 
title on your company 
letterhead and mail to: 
Felt Products Mig. Uo., 
1550 Carroll Avenue, 
Chicago 7, Tllinnis 


LOOK TO 


for the LATEST in sealing materials 
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San Diego 


Jerome J. Wheeler, Jr., 7321 Oak. 
wood Dr., Linda Vista, San Diego, 
Calif. 


Southern California 


Charles L. Fernau, Standard Oil Co, 
of Calif., 605 W. Olympic Blvd., Los 
Angeles 15, Calif. 

Southern New England 

Alexander M. Watson, 81 Foxcroft 

Dr., Manchester, Conn. 


Spokane-Intermountain 


Peter J. Favre, 10 W. Third Ave, 
Spokane 8, Wash. 


Syracuse 


Leslie R. Parkinson, 117 Harrington 
Rd., Syracuse, N. Y. 


Texas 


Ross A. Peterson, Texas Trade 
School, 1316 W. Commerce St., Dallas 
S, Zex. 


Twin City 

Wayne E. Schober, 4620 Columbus 
Ave., Minneapolis, Minn. 
Virginia 

Robert P. Knighton, Esso Standard 
Oil Co., Broad & Hamilton Sts., Rich- 
mond 21, Va. 
Washington 


Hyman Feldman, 3222 M St., N.W., 
Washington, D. C. 


Western Michigan 


Thomas Reeves, Continental Motors 
Corp., Muskegon, Mich. 


Wichita 
Virgil W. Hackett, 143 N. Fountain, 
Wichita 8, Kans. 


GROUPS 
Atlanta 


H. M. Conway, Jr., Southeastern Re- 
search Institute, Inc., 5009 Peachtree 
Road, Atlanta, Ga. 


Colorado 


Kenneth G. Custer, 1216 South Wil- 
liams, Denver 10, Colo. 


Mohawk-Hudson 


A. Frank Geiler, Schenectady Rail- 
way Co., 121 Erie Blvd., Schenectady, 
R.. ¥. 


Salt Lake 


Stanley W. Stephens, 36 E. Crystal 
Ave., Salt Lake City 6, Utah. 


Williamsport 


Carroll S. Townsend, General Arma- 
ture & Mfg. Co., Lock Haven, Pa. 
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because continuous advance in 
research, engineering and production 
skills is the result of group action. 
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! TO THEIR ENERGY 







BRISTOL 
CONNECTICUT 







GA00 MILLER AVE. DETRONT 1 


and ANN ARBOR, MICH, 
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IN WAUSAU PISTON RINGS IT’S PRECISION 


“As precision built as a Wausau ring” is a 
phrase well known throughout the industry 

a standard of comparison by which the 
finest ring performance may be measured. 
Wausau precision is no secret. It is the out- 
growth of 25 years of specialization of the 
3 most exacting type, aided by ever-more mod- 
ern machinery, ever-more skillful engineer- 
ing. Whether it’s piston rings Or valve seat 
inserts, when you specify WAUSAU you spe 
cify with confidence, with complete assurance 
that the prodact you receive has been built 
exactly as you required, and exactly right. 


Wausau Motor Parts Company, Wausau, Wis. 
PISTON: RINGS AND 
VALVE SEAT INSERTS - 


























TIMED TO 
TODAY’S TREND 








Kedmond Vioth HP DC MICROMOTOR 


UP TO Yard HP ON 


It’s in line with the latest trend in the automotive 
industry toward larger heating, ventilating and de- 
frosting units. It’s ideal for electro-mechanical and 
electro-hydraulic devices. 


Scientifically chamfered field pole design, cushion 
mounted armatures and pre-seated brushes provide 
smooth, quiet operation. Large oil reservoirs and 
direct feed lubrication assure long life. Self-centering 
bearings are individually fitted to the shaft, and a 
strong steel case protects the mechanism and main- 
tains alignment. 


INTERMITTENT DUTY 


Here you get tested efficiency and long life, a product 
backed by the reputation of millions of lower power 
Redmond direct current Micromotors that have given 
years of top performance under rugged conditions all 
over the world. 


Write for full information today. 


Kedmond COMPANY, INC. Z 


OWOSSO, MICHIGAN \ 


Expanded Facilities + Prompt Deliveries - 


Service before and beyond the sale 
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WHEN THE JOB IS 





ROSS BRINGS EASE... AND ECONOMY 


Here’s an unusually difficult job of steering . . . but 
Ross handles it, as always, with ease, safety and 
economy ... Whatever the steering problem, under 
any condition of road, load, or weather, Ross per- 
forms to your complete satisfaction. 

The Ross policy of incorporating advancements in 
design as they are proved by exhaustive tests has re- 
sulted in many recent improvements. Current Ross 
models have: 


(1) Increased mechanical reduction . . . (2) More 
compactness ... (3) Reduction in weight... 
(4) Greater arm angular-travel ...(5) Improved 
metallurgy ... (6) Increased efficiency. 


Throughout 42 years of leadership in this industry, 
Ross gears have been distinguished for long life, 
simplicity of adjustment and maintenance of long- 
recognized qualities of safety, stability and perform- 
ance. We invite discussion of any steering problem. 


Cam & Lever STEERING 


ROSS GEAR AND TOOL COMPANY LAFAYETTE, INDIANA 
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Spicer and Spicer alone... 


can assure you this complete 


range of products from one source 


Spicer has progressively BUILT FOR YOU during the 
past 45 years. BUILT FOR YOU with skill guided 
by the wisdom of experience. BUILT FOR YOU a 
range of products covering every need in the automo- 
tive power transmission field. BUILT FOR YOU a plant 
that employs the industry’s most advanced production 
techniques and equipment. 


The designing and manufacturing skill gained from 
producing millions and millions of Spicer units is used 
by a majority of manufacturers in the truck, bus and 
passenger car fields. Look to Spicer for assistance that 
BUILDS FOR YOU ... all the way from the drawing 
board through to service in the field. 


SPICER MANUFACTURING 


Division of Danu Corporation « TOLEDO 1, OHIO 





CU IRSTUL BY SSENGER CAR AXLES » CLUTCHES « PARISH FRAMES « STAMPINGS » UNIVERSAL JOINTS 


TORQUE CONVERTERS SPICER “BROWN-LIPE GEAR BuXES « RAILWAY GENERATOR DRIVES 


















CARBIDE METAL 


STANDARD TOOLS AND BLANKS 


Need cutting tools in a hurry? Just name the standard styles 


and carbide grades desired .. . get prompt shipment from a 
big stock mear you. 


Our line of carbide “standards” is complete. It covers 90% 
of all single-point operations. CARMET standard tools 
come ready to use... easy to modify for special purposes, 
by grinding. Style C, illustrated, is designed particularly for 
conversion into various shapes for numerous applications. 
Other standard CARMET styles also are immediately avail- 





able from local stocks. WRITE FOR CATALOG C-2 


Order CARMET tools and blanks for better, faster, cheaper - . « also for price list 
great helps when 


you need tools fast. 


SM? Allegheny Ludlum Steel Corporation 


cutting. There is a grade to take care of every need. 


CARBIDE ALLOYS DIVISION, Detroit 20, Michigan 
wen 2706 Distributors: Write us about handling CARMET Standard Tools in your area. 
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Probably the greatest single contribution to the increased 
popularity of the open car has ben the improvement of 
convertible top design and top operating mechanisms. 
The Hydro-Lectric system, developed and perfected by 
Detroit Harvester, provides smooth, positive action, and 
trouble-free operation. This is the “no problem” system. 
The long time bug-a-boo of automatic top lift mechanisms 
—binding due to uneven lift rates—has been eliminated by 
the perfect equalization of hydraulic effort on both sides. 


DETROIT 


ERE 3 way 2 get Ege a 


“One Finger’ Top 


The same Hydro-Lectric power unit which operates 
the top furnishes sufficient energy to motivate door 
windows, quarter windows, rear windows, deck lifts, 
hood, driver’s seat. 

* * * 


Hydro-Lectric Top, Window, and Seat Control System 
Convertible Tops ¢ Automobile Body Hardware 
Manual Window Regulators « Window Glass Channel: 
Power Take-Offs *¢ Contract Production Parts 
Farm Mowers « Power Sweepers 


HARVESTER COMPANY 


EXECUTIVE OFFICES: 2550 GUARDIAN 


BUILDING, DETROIT, MICHIGAN 








ee 
SLL, 
HOUDAILLE* HAS HELPED 


STUDEBAKER DEVELOP ITS 
RIDE-REPUTATION — 


—and fou 1950 
IT’S HOUDAILLES AGAIN FOR 


THE NEW RIDE OF THE 
“NEXT LOOK” IN MOTOR CARS 














HOUDAILLE 
DIRECT-ACTIONS 








pit ly FOR THE GOMMANDER 


Handsome is as handsome does. That’s why Studebaker 





has always considered ride and performance of equal 
importance with style. That’s why Studebaker engineers 
have looked to Houdaille —America’s pioneer builder 
of hydraulic shock absorbers—for cooperation through 
the years in maintaining and enhancing Studebaker’s 

ride-reputation. 

The sleek new Studebakers for 1950—the “next 

look” in motor cars — will again ride on Houdailles. 
As a result, we predict that Studebaker owners will 
continue to boast that their cars are the finest riders 


on the road. 


HOUDAILLE- HERSHEY CORPORATION 
HOUDE ENGINEERING DIVISION 
310) 3-0 RO me me ae. ph’ 40) <4 4 


{merica’s. Pioneer Builder of Hydraulic Shock Absorbers 
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THE BEND 
TEST 


Steers are far from acrobatic. But, Sirvis steer- 
hide is bent in both directions like a hairpin to 
determine loose or cracky grain. While anyone can 
perform the simple bend test, its results are very 
important. For, in selecting hides for Sirvis me- 
chanical leathers, only the smoother portions are 
used. Extreme wrinkling or ‘‘pipiness’’ in a given 
piece of leather usually indicates inferior strength 
and performance qualities. In many cases, it 
means poor fibre structure and thereby precludes 
the leather’s use for mechanical purposes. 
Pipiness must also be considered in the selection 
of leather for Sirvis mechanical boots, because ex- 
treme wrinkling naturally affects the smoothness 
and ease with which the leather will form. Leather 


C/R PRODUCTS 


OTHER 
Penrect MECHANICAL LEATHER PRODUCTS AY/ a7 S 
Olt SEALS 


MANUFACTURING COMPANY 


SIRVENE CHICAGO RAWHIDE 


SYNTHETIC 
Q@UBBER 





IT’S ALL FOR THE GOOD OF SIRVIS... 





“ a 





which wrinkles or shows grain crackiness is simi- 
larly unsuitable for many other mechanical 
applications. 

Chicago Rawhide engineers run the bend test 
with exceptional care. As a result, Sirvis mechan- 
ical leather is fine-grained, impervious to oil and 
water, and possesses extraordinary strength. 

This is just one of the many laboratory-controlled 
tests to which Sirvis leathers are subjected . .. so 
that you may be assured of top quality in packings, 
seals, boots, gaskets, diaphragms, and other me- 
chanical leather products. Because of extreme care 
in designing, excellence of materials and constant 
checks in production, Sirvis mechanical leathers 
are outstanding in dependability. 


@ For detailed information about Sirvis products, write for the free Chicago Rawhide catalog @& 


New Y * Phi hia it - i * Cleveland + Bos? 
1309 Elston Ave., Chicago 22, Illinois ew York iladelphia + Detroit - San Francisco + Clevelan oston 


Pittsburgh - Los Angeles + Cincinnati » Minneapolis « Syracuse * Peoria 
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For Automotive Engineers 


In this day of rising costs, every in- 
dustry is seeking more efficient, more 
economical materials. 





This is one of a series of messages 
showing how engineers in other 
industries are cutting costs or im- 
proving their manufacturing tech- 
niques with Revere Metals. 


We hope that it may contain the 
germ of an idea that will be help- 
ful to you. 


























Left—5 of the 55 pieces of luggage in the smart Samsonite line, 
All are now equipped with lustrous, solid brass fittings to make 
Samsonite Luggage look better longer, 














g “WEAR 
210 -~ 
Fr ARATER LOOKING LONG 


nite Luges” 


Revere Brass Strip selected for its unusually fine, uniform grain after hardware is formed. 


@ The name Samsonite has become synonymous with qualit 
luggage the country over. It has a reputation to ee | 
For that reason, when the brass plated fittings with which 
this luggage was initially equipped, started to tarnish and 
show signs of premature wear, the Samsonite people did 
a double-take. After consulting with their own engineers 
and the Revere Technical Advisory Service it was decided 
that nothing less than solid brass would be in keeping 
with so fine a line of luggage. Revere Brass Strip, because 
of its very fine uniform grain, was selected for the job. 


Samsonite was extremely pleased with the results. They 
found that after the luggage hardware was formed it had 
just the lasting, lustrous quality they were looking for. A 
fitting companion for the smart Samsonite cases. Now, all 
external hardware and the internal fittings, where rusting 
would be detrimental, are of solid brass. Even the keys, 
usually stamped, are of solid brass, coined and milled. 


Perhaps Revere Brass or some other Revere Metal can be 
of help in gig your product—cutting your produc- 
tion costs. Why not tell Revere’s Technical Advisory 
Service about your metal problems? Call the Revere Sales 
Office nearest you today. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, I1l.; Detroit, Mich.; Los Angeles and Riverside, 
Calif.; New Bedford, Mass.; Rome, N. Y.—Sales Offices in Principal Cities, 
Distributors Everywhere. 
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New Curtiss Propeller 


FOR THE NEW L-749A CONSTELLATIONS 


A new Curtiss propeller has been 
approved by the CAA for unre- 
stricted operation on Lockheed 
L-749 and L-749A Constellations. 
This propeller’s high solidity pro- 
vides improved take-off, climb and 
cruise speed at higher gross weights, 
and its rugged construction assures 
long service life. 


Other service-proved Curtiss fea- 
tures incorporated in this new pro- 


peller are ... reliable feathering... 
reverse thrust for smooth, air-cush- 
ioned landings . . . automatic syn- 
chronization for passenger comfort 
and ease of control . . . durable 
hollow-steel blades for abrasion 
resistance. 


@ PRODUCT OF 


PROPELLER DIVISION CURTISS YG WRIGHT CAtowell, New JERSEY 


FIRST iN FLIGHT 


LURK: 7] SS FLECTRIC PROPELLERS YY 
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The acceptance of this new pro- 
peller, after extensive stand and 
flight testing . . . under conditions 
surpassing the severest stresses of 
service use ... is further evidence of 
Curtiss-Wright’s leadership in the 
field of aircraft propellers. 
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THE COVER 


@ Building up a Wasp Major 
around the crankshaft on the 
Pratt & Whitney Aircraft 
assembly floor in East Hart- 
ford, Conn. The 28 cylin- 
ders of the completed engine 
produce 3500 hp at rated 
speed of 2800 rpm. 
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Man to Job 
Or Job to Man 


Some bosses give time and attention to 
“bringing along” newcomers. They see train- 
ing as an automatic, integral part of any super- 
visory job. Others content themselves with 


correcting mistakes as the neophyte makes 
them. 


The first group, without conscious planning, 
aims at one of two objectives: (a) Making a 
man a more perfect fit for already-determined 
specifications of a job, or (b) uncovering and 
developing the individual’s best talents and 
then trying to find the best use for them. 


One method sees training,as fitting a man 
to a job; the other, as developing talents as 
well as skills—and, to some extent at least, as 
fitting a job to a man. 


Most of us are happy if we get a man to Sat- 
isfy a job. We worry a bit less about whether the 
job satisfies the man. We have to pinch our- 
selves now and then to be sure advancement is 
never denied because a man has become too 
valuable on his own job. It is hard to change 
horses where the present palfrey is pulling the 
load perfectly. 


The boss who trains to develop a man’s best 
capacities eliminates the chance of anybody 
being left out. Everybody in his department 
becomes a candidate for training—not just 
those with deficiencies which require correction. 
It is easier to find time to put right someone 
who has gone wrong, than to try to improve a 
satisfactory operator. Inertia bogs down train- 
ing effort as often as unwillingness. 


The company as a whole sometimes can profit 
from developing individual talents, even though 
a man’s growing pains may bring travail to his 
particular department. Imagination, initiative, 
even executive abilities may be uncovered which 
would have remained hidden by straight “for-a- 
given-job” training. 


























BONDERITE.. cn sncsicble amchot 


HOLDS PAINT TO METAL 


After the paint’s on, you can’t see it. But the presence of that tight Bonderite 
layer under the paint means greater durability, longer life, and lasting good 
looks for the finish. 
Bonderite acts in these three ways to protect and preserve paint finishes: 
1. It anchors the paint. 
2. It resists rust and corrosion. 


3. It prevents the spread of paint failure around scratches and acci- 
dental breaks in the paint. 


Because of its proved effectiveness and the ease and economy of the treatment 
for metal surfaces, Bonderite is used on thousands of quality products. 


To add quality to your product, use Bonderite, the invisible anchor for fine 
paint finishes, Full information at once on request. 


Bonderite, Parco, Parco Lubrite— Reg. U.S. Pat. Off. 


PARKER RUST PROOF COMPANY a \ 
2181 East Milwaukee Ave. 
Detroit 11, Michigan 








ae 


BONDERITE Corrosion Resistant Paint Base » PARCO COMPOUND — Rust Resistant - PARCO LUBRITE—Wear Resistant for Friction Surfaces 
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The 1950 “Specs” 
Call for More HYATTS 


Checking up on the 1950 lines, we find more Hyatt Roller Bearings in more 
positions, in more cars, trucks and buses than ever before. 

Ever since “the nineties,” when Hyatt made its first roller bearings for the 
automotive industry, Hyatts have been the preferred roller bearings—proof 
of performance. 

Design engineers know from past experience that Hyatt Roller Bearings, 
whatever the type or size, are designed and made to do the job to which they 
are applied. 

And many of the machines, as well as material handling equipment, used in 
automotive production are likewise Hyatt-equipped for smoother and more 
efficient operation. 

You are invited to make use of Hyatt engineering service when you need help 


with bearing applications. Hyatt Bearings Division, General Motors Corporation, 
Harrison, New Jersey; Detroit, Michigan. 
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NEW SAE REPORT AVAILABLE 


“Physical Properties Influenced by As-Quenched Hardness’ 











ORONITE ADDITIVES HELP 
LUBE OILS WIN HIGH HONORS 


Oronite Lube Oil Additives help heavy duty and premium 
motor oils pass the test of tough operating conditions in 
modern high speed engines. These superior additives are 
inhibitors of corrosion and oxidation. They 
impart to base oils any degree of deter- 
gency desired. The excellent qualities of 
these additives have been proved by exten- 
sive field service experience. If you need 
complete, balanced additives ready for 
blending or special additive formulations, 
call or write the Oronite office nearest you. 


gre, i _ % OTe 5 : : aes 
Gat  \ % & SSE - ave ru & aye # ‘te; ¥ i 
38 Sansome St., San Francisco 4, California + 30 Rockefeller Plaza, New York 20, N.Y. 


Standard Oil Bidg., Los Angeles 15, California + 600 So. Michigan Ave., Chicago 5, Illinois 
824 Whitney Blidg., New Orleans 12, Louisiana 
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“How far should the quench bite?”— 
a much-debated point in metallurgical] 
circles—is largely answered by the 
first-of-their-kind data and informa- 
tion in this report. 


Results of tests on three judiciously- 
chosen steels show that full as- 
quenched hardness develops greater 
physical properties. Hardening the 
steel part all the way through (to 
get complete transformation from 
austenite to martensite) develops 
higher yield strength and impact 
strength, says the report. 


A series of 22 photomicrographs in the 
report depicts structures of transfor- 
mation products at various heat-treat 
temperatures and Rockwell hardness 
values. Showing results of both air 
hardening and oil quench, these photo- 
micrographs reveal influence of these 
variables on tendency toward brittle- 
ness. 


Substantiating test data for these and 
other conclusions, relative to effects of 
sub-surface hardening on physical 


properties, are fully detailed in the 
report. 


Price: $1.00 each to SAE members, 
$2.00 to nonmembers. 


ORDER BLANK 
Special Publications Dept. 
Society of Automotive Engineers 
29 West 39th Street, New York 18, N.Y. 
Please send me . copies of SP-53 
(“Physical Properties Influenced by 
As-Quenched Hardness.) Enclosed is 


my check for 


Name: 


SAE JOURNAL 





poe 


You Can Depend on the Name— 


REG. U. S. PAT. OFF. 


for the finest carburetion 


ECLIPSE-MACHINE DIVISION OF 
e Standard Equipment Sales: Elmira, N. Y. 
e Service Sales: South Bend, Ind. AVIATION CORPORATION 











@ each coupon book buys $5.00 worth of SAE 
meetings papers and Special Publica- 
tions; it costs $4.60. Each coupon is 
worth 25c. 


@ each book is good for a minimum of two 
years, 


@ coupons will be accepted at National 
Meetings or with mail orders for SAE 
meetings papers and Special Publica- 
tions. 


@ coupon books save you time and trouble. 




















ORDER BLANK 


(It is requested that cash or check accompany your order for coupon books) 
Add 2% city sales tax for deliveries in N. Y. C. 





SPECIAL PUBLICATIONS DEPARTMENT 


Society of Automotive Engineers 

29 West 39th Street 

New York, N. Y. 

Please send me ........ SAE coupon books at $4.60 each. (Check) (cash) for ......... is enclosed. 


(Name) 





(Company Name) 





(Company address) 
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FOR AUTOMATIC TRANSMISSIONS 








“Poliey 
is Futon King? 


MUSKEGON PISTON RING CO. 
MUSKEGON, MICHIGAN 
PLANTS AT MUSKEGONAND SPARTA 




















Morse 
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, PRODUCTS 
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Timing 
Chains 
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FOR AUTOMOTIVE 
ENGINEERS 


This is what the basic formula M = TC (Morse 


means Timing Chain) means to you: 


M = TC means that you profit from Morse’s 
high-volume, mass-production, of timing chains 
and sprockets! 


M = TC means that Morse makes 70% of all 
Timing Chain Drives used as original equipment! 


M = TC means that Morse has a special corps 
of engineers assigned exclusively to the auto- 
motive field to assist you in your design problems. 


M = TC means that Morse Timing Chains will 
reduce your assembly costs—give your car owners 
quiet, trouble-free service. 


For any information concerning Morse Timing 
Chain Drives, call or write General Sales Manager, 
Dept. 467, Morse Chain Company, 7601 Central 
Ave., Detroit 8, Michigan. 






One of the Morse Timing 
Chain Drives used by auto- 
mobile manufacturers. 
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ff In all types of mobile equipment... cars, trucks, tractors, boats 
N orma- H 0 mann and planes... Norma-Hoffmann Precision Ball and Roller 
° Bearings are improving product performance with dependable 
Bea rings operation and low maintenance costs. Their extreme accuracy 
and built-in high anti-friction characteristics assure smoothness 


Have A Proved- and quietness under every load, speed and duty. 
j Pe rfo rmance Reco rd Eliminate bearing-failure headaches from your designs... 


specify and use Norma- Hoffmann Bearings. A wide range of 








sizes from 14” to 2244" bore makes selection easy. Write for 


n+ 


For Quietness, Long Life catalog and engineering assistance. 
and Low Maintenance NORMA-HOFFMANN BEARINGS CORP. © STAMFORD, CONN. 


Field Offices: Cincinnati @ Cleveland ¢ Detroit @ Chicago © Dallas © Phoenix 
Portland, Oregon @ Los Angeles @ San Francisco @ Seattle 





oi ag eap S . 


NORMA-HOFFMANN 
Ficwior BEARINGS 
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To meet the needs of construction men and loggers, tractor manufac- 
turers keep building bigger and bigger models. The largest tractors on 
the market today ... giants that put plenty of wear and tear on brakes 
and clutches...use R/M friction materials as original equipment. 

That's another example of R/M leadership in developing new friction 
materials to meet new industrial requirements. Through the years, R/M 
has led not only in developing new sizes of friction materials (from 
the largest to the smallest available)... but also in new formulas 
(dry process, semi-metallic, and flexible pulp, to name a few)... 
and in new installation methods (bonding, for example). 

Whatever your problem in brakes or clutches, call in your R/M rep- 
resentative. He'll welcome the chance to help you. And he'll call, when 
needed, on the experience of four great plants, four research organi- 
zations, and four testing laboratories...assets that become yours 


when you deal with the world’s largest producer of friction materials. 


RAY BESTOS-MANHATTAN, INC. 


EQUIPMENT SALES DIVISION 620 Fisher Bldg., Detroit 2, Mich. 


445 Lake Shore Drive, Chicago 11, Ill. 
4651 Pacific Blvd., Los Angeles 11, Calif. 
1071 Union Commerce Bidg., Cleveland 14, Ohio 


Factories: Bridgeport, Conn. Manheim, Pa. Passaic, N.J. No. Charleston, S.C. 


RAYBESTOS-MANHATTAN, INC., Manufacturers of Brake Linings e Brake Blocks « Clutch Facings 
Fan Belts e Radiator Hose e Mechanical Rubber Products « Rubber Covered Equipment e« Packings 


Asbestos Textiles « Powdered Metal Products « Abrasive and Diamond Wheels e« Bowling Balls 


FIRST IN FRICTION 








Fiying at high altitudes and sonic-range speeds, jet 
planes generate terrific heat in their cabins. For pilot 
and crew comfort, AiResearch has developed high speed 
refrigeration turbines which convert high pressure, 
high temperature air bled from the jet engines into 
cool air to cool cabin interiors. 


To deliver maximum efficiency, such turbines must 
operate in exact ratio to the pressure and volume of air 
bled off jet engines. Therefore, in order to test refrigera- 
tion turbines before installation, it was necessary for 
AiResearch to create a laboratory that simulates the 
actual operating conditions of jet engines. 

This unusual laboratory produces exact air bleed-off 
conditions created by six of the newest type jet engines. 


AiResearch 


\ 


DIVISION OF 


THE GARRETT CORPORATION 


Here AiResearch compressors and furnaces manufac- 
ture compressed air from 100°F to 1000°F at 100 psi. 
Special control valves regulate temperature within 1°F 
and pressure within 2/10 in. Hg. This is another exam- 
ple of AiResearch’s ability to exceed in the laboratory 
the most exacting and critical conditions of flight. 

@ Whatever your field—AiResearch engineers 
invite your toughest problems involving high 
speed wheels. Specialized design and manufac- 
turing experience is also available in creating 
compact turbines and compressors; actuators 
with high speed rotors; air, gas and fluid heat 
exchangers; air pressure, temperature and other 
automatic controls. 


> > > & An inquiry on your company 
letterhead will receive prompt attention. 
AiResearch Manufacturing Company 
Los Angeles 45, California 
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One metal offers you the premium of 


one third greater lightness... Dow 
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the world’s lightest structural metal! 





Lighter Products Sell—make your product Magnesium Light! 
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There’s a real premium, an extra, that comes with every 
single pound of magnesium you use. Magnesium and only 
magnesium combines strength and durability, yet is a 
full one third lighter than any other practical metal! 


And in the truck body business, as you well know, that 
bonus—that significant margin of lightness—pays for 
itself in more ways than one. First, of course, it converts 
worthless dead weight into precious payload. E qually im- 
portant, it reduces truck operating and maintenance costs. 
And in many cases, it makes possible additional savings 
through the use of lighter, less costly chassis! 


If you are trying to get rid of excess pounds and i increase 
hauling capacity in your truck bodies, try magnesium. 
You'll find, as have many others, that magnesium is the 
one and only metal for the job. For more complete in- 
formation and technical assistance, write to Dow. Ask for 
your free copy of “Hauling Costs Down”, a book filled 
with facts on magnesium truck bodies. 


THE DOW CHEMICAL COMPANY e« MIDLAND e« MICHIGAN 


New York @ Boston @ Philadelphia © Washington @ Cleveland @ Detroit @ Chicago 
St. Lovis @ Housten @ San Francisco @ Los Angeles @ Seattle 
Dow Chemical of Canada, Limited, Toronto, Canada 


Cut dead weight economically— 


increase truck efficiency— 


with Magnesium Extrusions 


Whether you build small or medium size truck bodies or giant 
trailers, Magnesium Extrusions can be utilized to reduce body 
weight appreciably without sacrificing needed strength and 
rigidity. Service records of vehicles actually in use prove 
that magnesium bodies are just as durable—just as depend- 
able—as those made from other materials. Using magnesium 
extrusions is the economical way to save weight, because they 
are available in shapes and sizes best suited to your needs. 
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Field-Tested and Proved 
at 70° Below Zero! 


“$ 









NEW STEWART-WARNER PERSONNEL HEATER 


Authorized by U. S. Army Ordnance, this new South 
Wind “Safety-Sealed” vehicle heater is adaptable 
to almost any vehicle design. Available with either 
manual or thermostat control, “978” has a maximum 
rated output of 20,000 BTU per hour, circulated to 
duct outlets by a “squirrel cage” type blower. 


6, 12 and 24-volt models are all highly simplified for 
wide automotive application. All-welded stainless 
steel construction insures dependable, long life serv- 
ice. And freedom from noxious fumes is assured by 
Stewart-Warner’s exclusive “Safety-Sealed” de- 
sign that completely separates the combustion and 
ventilating air systems! 


AMBULANCES TRUCKS 
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Specially engineered for reliable operation under 
extreme cold weather conditions, this precision-built 
and Ordnance-accepted “978” meets vehicle pre- 
heating, heating and defrosting requirements. Write 
now for complete details to South Wind Division, 
Stewart-Warner Corporation, 1514 Drover Street, 
Indianapolis 7, Indiana. 





cewart| STEWART-WARNER 
WARNER CORPORATION 
“| soutH WIND DIVISION 
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-with 40 Years Experience 


Back of every MECHANICS Roller Bearing UNIVERSAL 
JOINTS application is over 40 years of experience designing, 
building, applying and servicing universal joints — for millions 
of cars, trucks, tractors, farm implements, road machines and 


industrial equipment. A complete engineering service and two Two mates squinged plants clliclenty sapling 


universal joints and propeller shafts exclusively. 
huge factories, using the most modern and efficient equipment, 


are available to help improve the propeller shaft units in your 
product. Our new catalog — showing the complete line of 
MECHANICS Roller Bearing UNIVERSAL JOINTS and 
PROPELLER SHAFTS — will be sent to manufacturers, upon 


request, 


MECHANICS UNIVERSAL JOINT DIVISION 


Borg-Warner .« 2022 Harrison Ave., Rockford, 1. 
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* Exclusive design protected by U. S. 
patent Nos. 1958725 and 2140818. 


Engineers / 


WRITE FOR CATALOG AND TESTING 


CAREFREE 
FOR LIFE! 


Life-expectancy, far in excess of average vehicle life, 
is assured by constant research and laboratory 
break down tests which subject Aetnas to as many 
as 1,500,000 de-clutchings. 


Tested after 140,000 mile-service in a city driven 
car the bearing illustrated revealed no measurable 
wear, no loss of original lubricant, smoothness or 
silent operating characteristics. 
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SAMPLES 


1 Patented T-shaped, oil-filled bronze ball separator maintains 

fixed alignment, ends the wear and “chatter’’ of eccentric 
thrust, provides the plus smoothness and durability of bronze. 
to-steel contact. 


2 Factory packed for life with the best lubricant known. Lubrican 
can’t escape to clutch facings, never needs replenishment. 


Compare . test . prove to yourself how .. . and 
. Aetna’s T-Type Bearings save. Just 
write for this new catalog, then select and write for 
the sizes you need for laboratory or proving-ground 
testing. It's GOOD BUSINESS to learn 


the facts about GOOD BEARINGS. 


how much 























Clutch Release Bearings are cost-cutting 


naturals ... for the automotive manufac- 
turer striving to cut assembly costs. . . for the vehicle 
owner bent on evading today’s high repair costs. 


Once installed, an Aetna Clutch Release Bearing is 
trouble-free, attention-free for vehicle life. Thanks 
to its patented design and self-lubricating feature 
there’s no need for costly oil lines or grease fittings. 
Think what that means in increased assembling 
efficiency and lower assembly costs, in cementing 
the motoring public’s good will. 


Indeed, the Aetna Clutch Release Bearing is a good 
example of those dependable /ittle things from which 
automotive vehicles get their dependability-bigness. 
Aetna Ball and Roller Bearing Company, 4600 
Shubert Avenue, Chicago 39, Illinois. In Detroit: 
Sam T. Keller, 2457 Woodward Avenue. 
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oat names in the 


Automotive Industry 
| JOHN M. STUDEBAKER 
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bling MONROE —rTHeE GREAT NAME IN SHOCK ABSORBERS 
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Pioneer Monroe engineering in the ride control field has helped smooth 
the ride for millions of autos, trucks and buses. During the last half 
century, leadership by many men, and companies like Monroe, has 
helped the tremendous growth of America’s great automotive industry. 


good 
which 
igness. 
4600 


troit: Monroe Shock Absorbers are standard 
equipment on more makes of new cars 


than any other brand of shock absorber. 
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MONROE AUTO EQUIPMENT CO. 


Monroe, Mich. — World's Largest Maker Of Ride Control Products 
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PRODUCT IMPROVEMENT 


The Automotive Industry uses the SR-4 
to check stresses and strains in vital 
parts, eliminate weaknesses, improve 
the product. 





Tin 
cl 
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STRUCTURAL STRESS ANALYSIS 


Engineering organizations check the- 
oretical stress distribution against ac- 
tual patterns, to verify design practice. 








MACHINE REDESIGN 


Equipment manufacturers use the SR-4 
to isolate the cause of puzzling 
breakages and to point the way to 
a correct solution. 





The testing device 
of a 
thousand uses 








AIRCRAFT LIGHTENING 


The Aircraft Industry uses the SR-4 to 
plot the complex flow of stresses in 
aircraft wings during flight, “balance’’ 
the design. 











MASONRY STRESS DETERMINATION 


The heavy construction industry is 
learning valuable new facts on how 
masonry withstands loading . . . with 
the SR-4, 





ee 


MAKING BALLISTICS STUDIES 


The flow of stress in a gun barrel as 
the bullet passed through was once 
a matter of theory... but a matter of 
accurate knowledge now, because 
of the SR-4, 





BALDWIN G,7>* STRAIN GAGE 


It’s hard to believe—yet this one little testing device, no larger 
than a postage stamp, has done more to broaden engineering 
knowledge through product analysis than all other testing 
equipment combined: 

It has provided—for the first time—an accurate picture of 
actual stress distribution in such structural, equipment and 
machine parts as an airplane wing in flight . . . the interior of 
a mammoth masonry dam .. . the barrel of a cannon when 
the shell flashes from breech to muzzle . . . the frame of a 
punch press . . . the connecting rods of diesel engines during 
operation. In every instance, the new knowledge it revealed 
has permitted engineers to better the design job. 

The long list of successful uses does not define the ultimate 
applications of the Baldwin SR-4 strain gage, but merely 
indicates its almost limitless possibilities. If you have any 
problem where unexplainable failures of parts are puzzling 
you . . . where some equipment must be lightened while 
retaining balanced strength . . . where a complete report of 
actual stress distribution in a structure will aid you in design 
. . . the Baldwin SR-4 can undoubtedly help you, as it has 
helped many others. 





A comprehensive line of indicating, 
recording and switching instruments and 
equipment is available for both labora- 
toryand field studies. The units illustrated 
include an SR-4 Strain Recorder Chart, 
and SR-4 Portable Strain Indicator, and 
an SR-4 Switching Unit, with which 48 
strain gages can be switched in and out 
of service in as little as 50 seconds. 
These are only a few of many. 


ASK FOR LITERATURE. Informative 
Technical Bulletins give a concise technical description of the 
SR-4 and collateral equipment. Ask for copies, indicating the 
type of testing in which you are interested. 


The Baldwin Locomotive Works, Philadelphia 42, Pa., U. S. A 
Offices: Boston, Chicago, Cleveland, Houston, New York, Phila- 
delphia, Pittsburgh, San Francisco, Seattle, St. Louis, Washington. 
In Canada: Peacock Brothers, Ltd., Montreal, Quebec. 


*T, M. Reg. U. S. Pat. Off. 


rstine weanavanrers BBL DWUHIN 
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~ Pana antacid 


Permanent Mold 
Gray Iron Castings 
for 


Free machinability 


Dense, non-porous structure ; ae : : 
Eaton Foundry Division engineers will 


Freedom from leakage under 
pressure 


be glad to discuss the application of Eaton 
Permanent Mold Gray Iron Castings to your 
Machines to high, mirror-like finish product. Send for the illustrated booklet, “A 


Properly annealed; no growth or Quick Picture of the Eaton Permanent Mold 
distortion after machining. Process for Producing Gray Iron Castings.” 


S 


EATON MANUFACTURING COMPANY 


CLEVELAND. OH-FO 


. 
Soundry Liwision 


9771 French Road . Detroit 13, Michigan 


EATON PRODUCTS: SODIUM COOLED, POPPET, AND FREE VALVES « TAPPETS « HYDRAULIC VALVE LIFTERS « VALVE SEAT INSERTS e ROTOR 
PUMPS e MOTOR TRUCK AXLES e PERMANENT MOLD GRAY IRON CASTINGS e HEATER-DEFROSTER UNITS ¢ SNAP RINGS e SPRINGTITES 
SPRING WASHERS e COLD DRAWN STEEL e STAMPINGS. e LEAF AND COIL SPRINGS e DYNAMATIC DRIVES, BRAKES, DYNAMOMETERS 





In Automotive, Aircraft, Marine, and Industrial — | 
Engines—EATON VALVE SEAT INSERTS are Helping 


to Establish Outstanding, Performance Records 





SN KON 


MANUFACTURING COMPANY 
SAGINAW DIVISION 
9771 French Road + Detroit 13, Michigan 











Performance records show that in most types of 
service, properly designed valve seat inserts add 
materially to the efficiency and life of internal 
combustion engines. It has been Eaton's privilege 
to cooperate with leading vehicle and engine 
manufacturers in developing designs and instal- 
lation methods which have become recommended 
procedure. Our engineering laboratories have 
also made important advancements in devel- 
oping seat insert materials with superior heat, 
corrosion, and wear resistant qualities. 























Filters Micronic Particles! In tests made by the 
Government on oil filters, with approved Test 
Dust containing graded dust ranging from one 
micron on up, Purolator filtered 97.8% on the 
very first pass-through. 


5 Times Greater Filtering Area! The accordion- 
pleated design of the Purolator Micronic Filter 
rovides an area 5 times that of old-style filters. 
ore than 10 feet of filtering surface in a 3% inch 
diameter element! 


___ Big Keasons Why Purolator is the 
avorite standard equipment oil filter! 








PERCENTAGES BY WHICH PUROLATOR 
MICRONIC ELEMENT EXCELLED 
COMPETITIVE TYPES 


IN AVERAGE DIRT RETENTION 
COMPETITOR, PUROLATOR LED BY: 
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4 F 
it Can't Warp, Distort, Disintegrate!—Purolator’s G | 255% 
* Micronic element is made of cellulose specially H 339% 
F “4 impregnated with plastic. The immersion test ; . a 
5 shown above proves water dilution will not affect I 318 Zo Se 
4 filter medium or flow rate. J 193% 
z | Tr | as. 
‘f averxor—|— see a 
2 se ; PUROLATOR 
| To create additional acceptance for your engines SUPERIORITY 2 9 0% 
7 and vehicles, equip them with the most efficient oil 
ig filter .. . the Purolator Micronic Filter. Removes 200% More Abrasives! In competitive 
: j , tests against comparable filters . . . Purolator led in 
5 Purolator not only protects engines by removing average dirt retention by 290% (as shown above) 
E all the sludge, all the abrasives it also leaves in because Purolator filters particles measured in microns 
a eek ats (.000039 of an inch) and has greater filtering area. 
3 the oil any additives placed there by the refinery 
& for greater lubrication efficiency. Other types of 
‘ filters often remove these additives. 
4 


ZA Write for further information. And be sure to 
: contact Purolator’s highly experienced engineering PUR. 4 )F-\ce)*] 


staff about your special filtering problem. i 
MICRONIC OIL FILTER © | 


PUROLATOR PRODUCTS INC. i 
Newark 2, New Jersey and Windsor, Ontario, Canada e 
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COMPRESSOR | 


The most important factor in 
efficient, safe and economical 
air brake operation is the 
“heart” of the system—the 
compressor. That’s why 
Wagner Air Brake Systems 
include the famous Rotary 
Air Compressor. This revo- 
lutionary type of compressor 
utilizes the rotary principle 













/ 
i 














AIR POWER CYLINDER TREADLE-TYPE APPLICATION VALVE 





which provides an ample 
supply of compressed air at 
all times. Compactly built, 
it requires minimum space, 
and can be either belt or 
direct driven. 









K49-10A 


Converts the energy contained in 
compressed air to mechanical force 
which expands the wheel brake 
shoe. Built for continuous and effi- 
cient service in all conditions of 
climate and weather. 


* * * 


* 


Admits air pressure to the power 
cylinder in proportion to foot pres- 
sure. Operator can regulate the 
degree of deceleration from a slow, 
smooth stop to a quick emergency 
stop. 


It will pay you to investigate Wagner Air Brakes as standard equipment on the vehicles you 
manufacture. Write today for Bulletin KU-50B, 


* 


Service Exchange Units Are Available at All Wagner Branches 


Wagner Electric Grp 


6378 PLYMOUTH AVE., ST. LOUIS 14, MO., U.S.A. 


oration 
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Leaders in Aluminum Pistons 
for 30 Years 


Sterling Engineers will work with you as 
they have with other leading manufacturers 
in developing pistons to meet your exacting 


requirements. Wire or phone. 





Turbulator head 


STERLING ALUMINUM PRODUCTS INC 
ST. LOUIS, Mo, 














< Packing molded by The Castle Rubber Co., East Butler, Pa. 


Cooper-Bessemer “Twin Line”’ high pressure liquid pump. 


Packing that can take a beating 
eee yet fight off oil, 


i of pressure and leakage of 


packing lubricant is a common 


’ “pump problem”, especially where 


high pressure is involved. But that 
problem, along with other headaches, 
was solved in the revolutionary ‘““Twin 
Line” high pressure liquid pump pic- 
tured here. For one of this pump’s 
important features is a well designed 
plunger sealing ring or packing 
molded from a Hycar American rub- 
ber compound. 


These pumps are used wherever 
liquid is pumped against high pres- 
sure—for example, in oil pipe lines, 
in descaling service in steel mills and 
in many other fields. The plunget 
sealing ring, under these severe serv- 
ice conditions, must possess extreme 
oil and abrasion resistance, low com- 
pression set, and excellent aging 


properties. That’s why Hycar was 
chosen. 

Pressure is maintained and lubri- 
cant leakage is prevented because the 
Hycar packing provides lip-type con- 
tact with the pump plunger in two 
directions. The plunger travels at 
terrific speeds. When operating, one 
lip of the Hycar packing seals against 
the pump discharge pressure. The 
other lip seals against inward leak- 
age of the packing lubricant. 





Reg. U.S. Pat. Off. 


Amuuii Ra phen 


Hycar 


too! 


This packing is another example 
of a tough problem solved because 
of the unusual combination of prop- 
erties which Hycar provides. For 
Hycar resists oil, gas, heat, weather, 
and wear—and Hycar compounds 
have excellent resistance to flow un- 
der high pressures. 


Versatile Hycar may be just what 
you need to improve or develop 4 
product —to solve a problem — and 
bring more sales dollars your way. It 
is used as a base material ... as 4 
plasticizer for polyvinyl resins. . . as 
a modifier for phenolic resins . . . as 
an adhesive base . . . as a latex for 
coating or impregnating. Write for 
information. Please address Dept. 
HD-12, B. F. Goodrich Chemica! 
Company, Rose Building, Cleveland 
15, Ohio. 


A DIVISION O 


B. F. Goodrich Chemical Company .::: ’2::::°:.. 


GEON polyvinyl materials e HYCAR American rubber e GOOD-RITE chemicals and plasticizers 
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REMARKABLE {°° VACDRAULIC 


with We Na amelate pa Safety System! 





An Outstanding Advancement. in Brake Power 
Units . . . Specially Designed for Light Truck and 
Passenger Car Hydraulic Brake Systems 


What other brake power units.do This new Model 130R 


- Model 130R does better! (aedraulic Brake Power Unit is the 


Returns any fluid (escaping in to nly brake power unit on the market 
unit) back into master cylinder! engineered to nullify the effects of 
olde Cem altilcMmteelsiielalialehilelsMammelale MLL] 
Numerous added features assure 3 Th 
rewlien aide e Onl 
superior performance, greater safety! hae cessive cup wear. By y 


mediately trapping any — fluid 


Cuts in and out -faster for better which might ordinarily ge! past the Brake Power Unit 


control in traffic and emergency. 
cups} and promptly returning it to the With An Added Protection 


Cuts in lower, yet develops more naster cylinder, this new Model 130R 


powerunder''feather-touch’'pressure. lelaleehi-. Wen itl teat] ol Mie lile MMrileliiiel iat: Against aitite Leakage! 


Less likely to need service than more than enough power-full braking 
any other brake power unit. pressure for any emergency 


Installation kits for all popular makes of cars and light trucks avail- 
able from your K-H Distributor. Ask:him for detailed literature. 


Ky ASSURES PROVEN PRODUCTS AT 


DETROIT 32, MICHIGAN 


PRODUCTS: Wheels—Hub and Drum Assemblies — Brakes — Vacuum Brake Power Units—for 
Buses —Electric Brakes for House Trailers and Light Commercial Trailers —Wheels, Hubs, Axles 


PLANTS: Kelsey-Hayes Plants in Michigan (4); McKeesport, Pa.; Los. Angeles, Calif; Davenport, lowa; Windsor, 
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Passenger Cars, Trucks, 
, Parts for Farm Implements. 


Ontario, Canada. 
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High strength 


The 50,000 psi minimum yield 
5: point of Mayari R is approximately 
double that of plain carbon steel, 
permitting higher working stresses, 


/ Corrosion-resistance 


The atmospheric corro- 
sion-resistance of Mayari 
R is 5 to 6 times that of 
plain carbon steel and 2 
" to 4 times that of copper- 
bearing steel. 


Used as-rolled 


It has advantages of alloy 
steel without the expense of 





. heat-treatment. Mayari R 
can be worked hot or cold 
in the as-rolled condition. 


Workability 


Mayari R can be formed, 
sheared, punched, drilled, 
and welded by the methods 


used for carbon steel. 











This versatile high-strength, low-alloy 
steel is helping to improve the designs of 


a great variety of products including rail- 











| ) Available i in many forms 
road cars, motor vehicles, industrial equip- 


ment, fabricated structures and household Mayari R is produced in 


sheets, strip, plates, bars, 
® structural shapes, and 
“7 cold-formed shapes. 


items. For full information on the properties 
and applications of Mayari R write for a 
copy of Catalog 259. 





BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


The initial cost of Mayari R is 
little more than that of carbon 
mM» steel. This difference is fre- 
quently offset by savings in 


deadweight and maintenance. 


BETHLEHEN 
STEEL 





Mayari R cetiineriiat longcr Calling 
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re WICKER$ Hydraulic 
POWER STEERING 


There's less hazard when forced off the road onto soft, rocky, 
rutted or snow banked shoulders . . . when you have Vickers 
Hydraulic Power Steering. The steering mechanism is hydravu- 


~ fea 
oun Ha 


lically locked against any road condition reaction. The vehicle 
VICKERS 


can't swerve from road reaction. There’s no “wheel fight” to 

HYDRAULIC POWER STEERING wrench the steering wheel out of the driver's hands. Pull-back 

onto the road requires only a trigger-pull on the steering wheel. 

is Effortless, Positive, Shockless Vickers Hydraulic Power Steering is safer... effortless... 

provides hydraulic power at instant command of the driver to 

meet any steering requirements. This extra-quick steering 

increases the ability to maneuver in emergency. The driver is 
less tired, more alert. 

Vickers Hydraulic Power Steering can be used as original 
equipment, or adapted to most trucks and other vehicles now 
in service. Write for Bulletins 47-30 and 49-52 covering 
further details and specifications. 

Vickers Hydraulic Steering Booster with Integral 
Overload Relief Valve. Bulletin 47-30a. 





VICKERS Incorporated 


DIVISION OF SPERRY CORPORATION 


1440 OAKMAN BLVD. ° DETROIT 32, MICH. 


Application Engineering Offices: ATLANTA © CHICAGO © CINCINNATI © CLEVELAND ¢ DETROIT 
Vickers Balanced Vane Type HOUSTON @ LOS ANGELES (Metropolitan) © MILWAUKEE © NEW YORK (Metropolitan) 


; ; ; PHILADELPHIA © PITTSBURGH © ROCHESTER © ROCKFORD © ST. LOUIS © SEATTLE © TULSA 
te me age WASHINGTON © WORCESTER - 
ENGINEERS AND BUILDERS OF OIL HYDRAULIC 
EQUIPMENT SINCE 1921 





























122 


— 
ea 
ev 


Geer 5hRS4" 


ni 








Leon F. Banigan, Editor of FLEET OWNER 
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cGRAW-HILL Appoints 
ow Bl 
Editor of FLFR WNER 


It is indicative of McGraw-Hill’s determination to make FLEET OWNER outstanding in the 
trucking field, that Leon F. Banigan has been appointed editor. 


Mr. Banigan has been a prominent editor of automotive publications. He has long been 
recognized as a leader in the trucking industry. He has served as an active member of 
important government and association committees. 





_For 16 years he was editor of Chilton automotive papers. He took MOTOR WORLD 
into the automotive wholesale field in 1925 as editor, and served as editor of AUTOMOBILE 
TRADE JOURNAL when it was combined with MOTOR WORLD WHOLESALE and 
MOTOR AGE in the early ’30’s. 





For the past 10 years “Ban” has served as Managing Director of the National Council 
of Private Motor Truck Owners, Inc. During this period the organization expanded from 
less than 50 member operators to today’s total of over 500 individual fleet owners. Mem- 
bers of the association operate in excess of 1,000,000 commercial vehicles. 





VNER 


During World War II, Mr. Banigan was loaned to ODT to help set up and administer 
truck operations, and is currently serving on National Security Resources Board transpor- 
tation “task groups.” He also serves on the national committees dealing with matters affect- 
ing truck operators: Committee on Economics of Motor Vehicle Sizes and Weights (Highway 
Research Board); Committee on Uniform Traffic Laws and Ordinances; National Committee 
for Motor Vehicle Fleet Supervisor Training; National Committee for Traffic Safety. 


Mr. Banigan will now devote this unique wealth of editorial and truck experience to 
the editorship of FLEET OWNER. He will head up a staff of top-flight editors and have at 
his immediate disposal all the news-gathering and research facilities of the entire McGraw- 
Hill organization. 


exo bny 






} | EE | | IWN| H A McGRAW-HILL PUBLICATION 
jth Nit 330 WEST 42nd STREET, NEW YORK 18, NEW YORK 
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Carburetion 


@ Job... 


enith 








is the Engineers Choice! f 


The year-in, year-out preference of engineers for Zenith* points up one 
outstanding fact—that heavy duty carburetion is a specialized job. For these 
experienced engineers know that Zenith is not a jack-of-all-trades, but 
is, instead, a master in its particular field—a master of fuel economy, of 
general efficiency, and of consistently dependable and trouble-free oper- 
ation. For your heavy duty equipment, insist on Zenith—the Engineers 
choice for consistently top notch performance. *REG. U.S. PAT. OFF 


ZENITH CARBURETOR Division OF 


696 Hart Avenue « Detroit 14, Michigan 
AVIATION CORPORATION 
MANUFACTURERS OF FINE CARBURETORS AND FUEL FILTERS 
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Wien you buy Bunting Bronze 
Bearings you receive more than 
just a physical bronze bearing. 
More than forty years of experi- 
ence, the technical skill of thorough 
metallurgists and engineers, the 
output of equipment designed for 
closest tolerance and finest finish— 
these and more are an invisible 
part of each Bunting Bronze 
Bearing and Bar. 


A sales organization of graduate 
engineers is able to intelligently 











Buy Bu nting Bronze Bearings 


discuss your design and produc- 
tion problems-with you. A manu- 
facturing organization that moves 
swiftly responds to your produc- 
tion schedule on time. 

When you buy Bunting Bronze, 
the entire Bunting organization 
is alert to the fact that you are 
a customer and that you want 
service as well as a product. The 
Bunting Brass & Bronze Com- 
pany, Toledo 9, Ohio. Branches in 
principal cities. 90 






















Siomardee and Ove 


With the 


KLIXON 


Universal Double-Break 
CIRCUIT BREAKERS 











Standardization pays in many ways. It saves time, reduces 
costs. 


You can now simplify your circuit breaker requirements by 
standardizing on Klixon Universal Circuit Breakers. They 
will reduce inventory requirements... eliminate possible 
errors and mix-ups in circuit breaker selection and use. 


Applicable to all 6 and 12 volt, as well as many 24 volt 
applications, these Klixon double-break circuit breakers stand 
constant guard protecting electrical circuits from shorts and 
overloads. Small and compact, they are easily installed in 
any location either singly or in groups. They operate in 
any mounting position...are unaffected by shock, motion or 
vibration. Harmless momentary overloads or transient shorts 
will not cause nuisance tripouts. 


Protect all primary and secondary circuits, use Klixon 
double-break circuit breakers in all types of mobile equip- 
ment. Write for information and sample. 


126 








HERE’S HOW IT OPERATES 


DOUBLE BREAK 


C 





Breaker remains closed Click...It opens on over- 
and maintains circuit on load, preventing damage 
normal load. tocircuits andequipment. 


SPENCER THERMOSTAT 
Division of Metals & Controls Corp. 
1512 FOREST STREET, ATTLEBORO, MASS. 
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When you specify sleeve bearings, 
you get the advantage of a complete 
service at Federal-Mogul, in research, 
engineering and production, plus 50 
years of specialized sleeve bearing 
experience. Each of our seven manu- 
facturing plants specializes in produc- 
tion within a specific range of alloys 
and sizes, from tiny bushings to giant 
bearings up to 27%” diameter. In 
each plant our Quality Control group 
carries research and engineering 
quality standards into every phase of 
manufacture, from checking the qual- 
ity of raw materials through to your 
finished bearing. A typical bearing, 





Research - Design + Production 


FOR YOUR SLEEVE 
| BEARING REQUIREMENTS 


Complete Range of Alloys 


Complete Range of Sizes 


a ial 





) PLUS Quality Control! 
= ee 








whether it is one of an order for 500 
or for 50,000—will receive as many 
as 108 measurement checks, analysis, 
temperature and special tests and 
visual examinations before it is re- 
leased for delivery. That’s how fine 
performance is built into every 
Federal-Mogul sélent sleeve bearing 
you receive. Whatever your require- 
ments, without obligation, consult our 
research or engineering service. 


FEDERAL-MOGUL CORPOP:ATION, 11035 SHOEMAKER, DETROIT 13, MICH. 
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1899 - Fifty years of continuous 
bearing experience —1949 


FEDERA| 


s 
, a 
nz SLEEVE. a 
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USE “O” RING SEALS 


(The modern packing method) _ 
for SIMPLICITY - RELIABILITY - LOW. COST - SPACE ‘SAVINGS 





Look at this simple, 4 in 1 swivel union 
made by MAYSON MANUFACTURING 
CO., of Detroit, Michigan, which may be 
used as an elbow, union, swivel or banjo 


fitting. It is made in steel or brass for . 





















PLASTIC and 


air, oils, water or hydraulic fluids under 
vacuum or pressures to 1500 P.S.I. 

Note that the use of twin ‘‘O”’ Ring 
Seals eliminates stuffing boxes and 
compression packings, compacts the 
design, reduces weight, reduces costs 
and enables the union to be broken by 
hand without the use of tools. 

This is another example of how your 
problem could be solved by using mod- 
ern ““O"’ Ring Seals. 





Investigate ‘“‘O"’ Ring Seals 
for your packing problems. 
Consult the ‘‘O”’ Ring pioneers. 
Send for our ““O”’ Ring Handbook. 
It's free —no obligation. 


} 


gues Products, Inc. == 
3110 Oakridge Drive, Dayton 7, Ohio 
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HE new dual American Bosch electric wiper can add 

selling features to the trucks you build. Designed for 
simple, easy installation under cow] or at header, it offers 
your customers the finest in windshield wiping per- 
formance. Powerful electric drive eliminates faltering or 
stalling during acceleration or on steep grades. Rugged, 
heavy-duty construction assures long years of reliable, 
trouble-free operation. Already selected as original equip- 
ment by leading makers, the new dual Neverstall can be 
an important plus value on your line. Write today for 


complete specifications and application data. 





a. Se ts ee 


THE NEW 
DUAL Weverstall 
ELECTRIC WIPER 


CHECK THESE FEATURES 


Synchronized operation of two wiper arms 
and blades 


Tandem or opposed motion 
Winter power — 30 in/lbs torque per blade 


Electric drive assures steady wiping action 
regardless of engine speed or load 


Blades park automatically 

Two-speed operation 

Cowl or header mounting 

Automatic thermal cutout 

Wiping angle up to 118° 

Arms to 12” — blades to 14” 
Available for 6-, 12- or 24-volt systems 


@B) AMERICAN BOSCH CORPORATION e¢ SPRINGFIELD 7, MASSACHUSETTS 
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YOU CAN ALWAYS DEPEND 
ON STEWART-WARNER 


@ Today, tomorrow, always — Stewart- 








Warner stands ready to serve you in 
every way possible. And you can al- 
ways bank on Stewart-Warner for serv- 


ice that is both fast and dependable. 





Lubrication Systems, Instruments, and 
Car Heaters—engineered to highest 
standards of precision. 


STEWART-WARNER CORPORATION 


Serving the Automotive Industry for Over 40 Years 
3-140 General Motors Building, Detroit 2, Michigan +» 1844 Diversey Parkway, Chicago 14, Illinois 
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PORTRAIT OF PERFECTION 


If it calls for precision precision-part making are FOR INGENUITY IN PRECISION 
handling, let McQUAY- the most versatile in the in- ENGINEERING...IT’S 
NORRIS make it! Our  dustry—and we love tough M c Q U AY- 
kn rie ats« : ae ! iries é , rel- 
knowledge of metals, our —. ones! Inquiries are we NORRIS 

MAN 7 T RING 


years of experience in come from any industry Perea 


| phases of automotive with parts problems. ie wwe a 


RECISION WORKERS IN IRON, STEEL, ALUMINUM, BRONZE, MAGNESIUM 
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@ New beauty, convenience, economy has been made possible through the use of 
plastics and metal and plastic combinations. The modern automobile has 
demonstrated this great potential. And the broad scope of the varied applica- 
tions is being repeated again and again throughout industry. 


Here under one roof at Auto-Lite’s great Bay Manufacturing Division in Bay 
City are the technical skills and production capacity for a new art 
rendered in plastics. The artistic skill of Auto-Lite’s Art and 

Style Division is available on matters of design and development. 


HE BLECTTERIC AUVUTO-LITE COMRPAN Y 
Bay Manufacturing Division 
723 New Center Bldg., Detroit 2, Michigan 2 Bay City, Michigan 
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plastics and metals 
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... that’s what Edgar Bishop says 
about the Fuller Transmission in his 


new Euclid Rockhauler. 


The five Euclid Rockhaulers at The General 
Crushed Stone Company, Glen Mills, Pa., are 
equipped with Fuller 5A920 Transmissions. 





Hauling heavy loads up steep grades, drivers 
like Edgar Bishop appreciate the extra smooth- 
ness in quiet-running, easy-shifting Fuller 

Transmissions. 
Whatever the operating conditions—heavy 
Five Euclid Rockhaulers handle 300 tons an hour over loads on steep grades ... empty runs on level 
path. rectal thar $s Poy come roads—Fuller Transmissions and Auxiliaries 


have the wide range of gear ratios that lets 


your trucks take them in stride. 


Write for your copy of the 12-page catalog that 
shows you how Fuller Transmissions and Auxil- 


iaries can be applied to your job. 








“Two of the General Crushed Stone Company's haulers 
waiting to unload at the crusher. 


| 


Peceiiee 


Unit Drop Forge Division, Milwaukee 1, Wis. ¢ WESTERN DISTRICT OFFICE (SALES & SERVICE~BOTH DIVISIONS), 1060 E. 1 1th Street, Ookland 6, Calif. 
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These Inlite linings will give 2000 cars 


_ Mit | 
Braking SerMee 


To make brake linings work right 
from first to long last... 


THAT'S THE PROBLEM! 


Inland solves that problem with Inlite 
Brake Linings! They’re not stock lin- 
ings ... pretty good on any vehicle. 
They’re special linings . . . for the 


particular car, model and wheel. 
Inlite starts with special com- 
pounds of asbestos fibers, binding res- 
ins and filler materials. All of them, 
especially the binders, are very highly 





Throve 


tor Ser vice 


Ever yeher yi stributors 


heat-resistant. And the right con- 
trolled pressure .. . not merely high 
pressure . . . is used to produce the 
exact desired density. 

The whole production process . . . 
always for the particular vehicle and 
wheel, remember . . . is under constant 
and meticulous laboratory control. 
Any segment in any lot of Inlite will 











test out ... as proven at the General 
Motors Proving Grounds .. . to re 
quired performance specifications. 
So in actual service, here’s what 
happens. Inlite gives smooth, posi- 
tive, balanced-friction, straight-line 
stops .. . beginning with the first one. 
It gives fade-proof, chatter-free, re- 
markably quiet braking. Heavy grades 
and extremely hot or wet weather 
have little effect on frictional per- 
formance. Finally, this performance 
is uniform, from the first mile to the 
last, with every set of Inlite Brake 
Linings... in very long-lived service. 


eeeseeeveeveevneveeeeeeeeeveeeeeeeeeeeeeeeeeeeeeeeeee 


Brake Linings 





INLAND MANUFACTURING DIVISION * General Motors Corporation * DAYTON, OHIO 
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What's your yardstick for buying castings? Mopern 


FouNDRIES - - - Alcoa has them. - 


~ from coast to coast. 


PRODUCTION EquipMENT - -- Alcoa’s automatic equip- 
ment makes more and better castings for your dollar. 
E.xpERIENCED PERSONNEL - - - Alcoa old-timers, experts in 
light metal casting, give you extra quality learned from 
30 to 30 years in the business. Tecnica ABILITY. -- Alcoa 


outclasses all others with 61 years 
ence. DELIVERY - -- nearby A 


of aluminum experi- 


icoa sales office offers 


rompt quotation ‘ sjiveries of the world’s best 


sand and permane 


n aluminum. ALUMINUM 


Company oF AMER Bidg.. Pittsburgh 19, Pa. 

MISSING A CHANCE TO IMPROVE YOUR PRODUCT? 

Alcoa Aluminum castings offer high strength, half 
the weight, easy machining, corrosion resistance. 


7, 


ALUMINUM CASTINGS 4 


aad & LA E ® , sd 
’ D 
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FOR DEPENDABLE LONG LIFE 


insist on 


Nickel Alloy Steel Gears 


There are two kinds of nickel alloy steel gears... 
those that are carburized, and those that are direct 


hardened. 


CARBURIZED GEARS 


The carburized gear is used in applications that 
require maximum wear resistance in the surface, as 
well as greatest surface compressive strength. With 
nickel alloy carburizing steels, this goal is consis- 
tently attained, together with development of ex- 
tremely tough cores that resist shock loads, fatigue 
and bending stresses. Moreover, a chief cause of 
noisy gears ... the distortion that accompanies heat 


treating ...is inherentlv resisted by nickel alloy 
carburizing steels. 


DIRECT HARDENED GEARS 


The direct hardened steel gear is used to carry 
heavy tooth loading in applications where resistance 
to wear and surface compressive stresses is not 
quite so vital a factor. Here again, the nickel-con- 
taining steels develop the required strength more 
consistently and in heavier sections than carbon 
steels, and are generally more resistant to shock, 
fatigue and multi-axial stresses. Distortion result- 
ing from heat treatment may be minimized by using 
nickel alloy steels and their machinability before 
final heat treatment is very good. 


Giving greater play to the skill of the engineer, 
nickel alloyed steels not only provide increased 
strength without sacrificing ductility, but they 


EMBLEM OF 








THE INTERNATIONAL NICKEL COMPANY, INC. 
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harden at lower temperatures which simplifies heat 


treatment and minimizes deformation and scaling, 


MEET VARIED REQUIREMENTS 


Nickel alloyed steels enable producers to meet vir. 
tually any reasonable requirements . . . whether 
dictated by revised stress analysis due to design 
changes, or by changed fabricating methods that 
demand better machining qualities or improved 


response to heat treatment. 


MANY TYPES AVAILABLE 


The many standard grades of nickel alloyed steels 
permit specifying the particular type which provides 
the best set of properties for any reasonable fabrica- 
tion and service demands. 


Unending competition for higher speeds and 
heavier loads, for quieter operating and longer ma- 
chine life, provide opportunities for gear producers 
to drive ahead with nickel alloyed steels. Use the 
coupon for your copy of “Modern Trends in Nickel 
Steel and Cast Iron Gear Materials.” This useful 
and informative booklet is yours for the asking. 
Send for it now. 








The International Nickel Company, Inc. 
Dept. SAE, 67 Wall St., New York 5, N.Y. 


Please send me a copy of: 


“Modern Trends in Nickel Steel 
and Cast Iron Gear Materials” 
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67 WALL STREET 


NEW YORK 5, WN. Y. 
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esigning machine tools needed for 
lume production of piston rings 





ackaging of factory- 
iineered service sets 


Policy: 


‘It is Muskegon’s firmly established policy to sell ex- 
clusively to manufacturers (1) for installation as origi- 


nal equipment and (2) for resale for service purposes. 


Checking piston ring 
oleehsl (Meme) lilaelMacliilelelgel rel, 


Experimental testing in the 
Dynamometer Section : 





SOME OF THE RESOURCES 
BEHIND A 


liniqut, Fol 


Visual inspection 
of piston rings 
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piston ring castings 






S Planning department studying 


: materials flow on scale model 


MUSKEGON PISTON RING CO. 


MUSKEGON, MICHIGAN 
PLANTS AT MUSKEGONAND SPARTA 


“THE ENGINE BUILDERS’ SOURCE” 











Pp) eet 


1 eA 















<A PORES TOIIOILE 8 LICE LBL AEC LG PARES ABLE Te 


Sy BB 


eee ad 






a a EAE? 


Se eee aaa 





















Advantages demonstrated in 
over 3 years of road service! 


e Alternator systems can provide 
35 amperes (or more) with engine 
idling and full output at all driv- 
ing speeds to keep batteries fully 
charged while supporting the 
unlimited use of accessories. 


@ Weigh less and require less 
space than D-C equipment of 
comparable performance. 


@ Require less maintenance and 
operate with less danger of burn- 
out because Alternator has no 
commutator with commutating 
brushes or no rotating armature 
windings to cause sparking. 


@ Eliminate radio”fade out” and 
range reduction caused by weak 
batteries—hold radio noise level 
to an absolute minimum and 
prolong life of radio equipment. 








CRANKING MOTORS -* 














GENERATORS 
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VOLTAGE REGULATORS 


HERE’S 
MORE POWER 
TO you! 








KEEP BATTERIES UP 
...COSTS DOWN 


-SUPPORT MORE ACCESSORIES! 


Have a high electrical load normally? Build up really excessive 
loads when accessories are used with engine at slow or idling 
speed? Whatever may be creating your generating problem, 
chances are there is a Leece-Neville A-C Generating System that 
will provide more than enough current to keep your batteries 
fully charged at all times. The experience of users everywhere 
since these amazing A-C systems were introduced by Leece- 
Neville over three years ago offers a world of evidence that 
they keep batteries up—keep costs down—support more acces- 
sories. For all the facts see your nearest Leece-Neville Service 
Station or write The Leece-Neville Company, Cleveland 14, Ohio. 


THIS ALTERNATOR is the heart of the popular Leece-Neville 7-volt A-C 
Generating System which meets every output up to and including 
80 amperes. 14-volt systems are available with ratings of 60, 80, 
100 and 150 amperes. 
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Pioneer and STILL Quality Leader 
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Thompson ROTOCAPS 
greatly increase VALVE LIFE 


_ oe 6M Wher 
























































VALVE LIFE INCREASE WITH ROTOCAP 
TEST TEST IN 
ME cnoeo HEAVY DUTY @ nm 
i GROUND VEHICLES inne 
WB ROTOCAP ROTOCAP 
100 
90 
) 80 
ae 
= 
c ” 
uj Ww 70 
7S 
Si 
> 
Assembly & us 60 | 
4 re 
a ' 
N 1938 WE DEVELOPED a free or non-positive OS 50 
an type valve rotator, which we introduced as the A} & 
ROTOVALVE. This was followed by the more effi- = Ss 
ng cient Thompson ROTOCAP, a self-contained unit = tea 
m, which provides positive, controlled valve rotation. a O40 
mu ROTOCAPS eliminate valve stem sticking and in- Lu 
a sure a light wiping action between valve face and seat "e 
1es . ee ” ee . ” oO uJ 
that prevents deposits, “blow-by”, and “burning”’. Zz 230 
ore ROTOCAPS give valves two to five times longer life. a 
ce- Millions of miles of controlled tests in actual 5 
hat road service gave results like those shown by the - 
, : ; = 2&0) —— 
eas chart at right. Important engine builders have 
i adopted the ROTOCAP and others are testing it. 
ice The Thompson ROTOCAP offers engine builders 
10. and the repair and maintenance trades an econom- 10 +—-— panes 
ical and sure way of extending valve life greatly. 
: 7 oe — 
Thompson improvements in precision parts engi- n mUC TRUOK ate breseL 
neering include Steel-Belted Pistons, U-Flex Oil 
Control Rings, Cylinder Sleeves, Valve Seat In- 





serts, Sodinm-Cooled Valves, Valve Rowcas. or further information write — 


Thompson ¢ Products 


CLEVELAND + DETROIT + LOS ANGELES + ST. CATHARINES, ONTARIO 
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NEW IDEAS 


Better Performance 


Two of the latest improvements in Delco-Remy production 
processes greatly increase the performance and durability of 
Delco-Remy generators. Newly designed pole shoes allow more 
room for field coil windings and shorter mean length of field coil 
turns. Plastic coated field coils are more compact, better insulated 
and longer lasting. Created through Delco-Remy’s continuing pro- 
gram of research and development, these improvements provide 
added current capacity to meet today’s accessory demand. They 
mark another Delco-Remy advance in design and manufacture. 


Dealleo -lkemmny 


DIVISION, GENERAL MOTORS CORPORATION 
ANDERSON, INDIANA 


AUTOMOTIVE, TRACTOR AND MARINE ELECTRICAL EQUIPMENT 
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Eye on the ball... 


PISTON RINGS : PISTONS 
CYLINDER SLEEVES 
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“EVERYTHING IN CARBON BUT DIAMONDS’ 


ret 


Se. 
| it 1} 


The Stackpole Minute 
Moan—your assurance of 
prompt dependable 
service on molded car- 
bon products 




























As a long time leader in molded car- might be required in this line. The 
| bon, graphite and metal powder spe- following list indicates something of 
cialties, Stackpole offers unsurpassed the range of our facilities in these re- 

Rey facilities for designing, engineering spects. Information on any type will 
| 
| and producing almost anything that gladly be sent on request: 
| | Electrical Contacts Resistance Brazing Tips 
. 
| | Mercury Arc Rectifier Welding Carbons 
| RAIL BONDING Anodes 


Seal Rings 
MOLDS 


» + « @ typical example of 
Stackpole molded graphite. 


Power Tube Anodes Bearing Materials 


Carbon Pile Voltage Clutch Rings 
Regulator Discs 


Facilitates making perma- Friction Segments 


nent rail bonds rapidly and Battery Carbons Graphite Anodes 


without extensive equip- Water Heater Electrodes Carbon Molds & Dies 
ment. A thermite mix- 


Pasteurization Electrodes Continuous Casting Dies 
ture. is ignited to melt mislead stake 
copper which runs Trolley and Pantograph ail Bonding Molds 
bint thes mah eed Shoes Brazing Furnace Boats 
forms the bond. Electric Furnace Elements Dash Pot Plungers 


ea e.. b bae) 


STACKPOLE CARBON COMPANY 


St. Marys, Pennsylvania 
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Bundyweld... 
\ the key to better 


automotive tubing 


Automotive manufacturers have long known Bundy- 
weld* to be the key to better automotive tubing. And 
with good cause, too. 


— 
oe 
* 


production time or lower production costs. 


You'll find that 95% of today’s cars employ Bundy- 
weld in as many as twenty different parts. Why not 
For Bundyweld is extra-strong and sturdy ... made-to- check on this low-cost, outstanding tubing for your 

order to take shock, pressure and vibration in hydraulic 
$ brake lines, pressure lines and fuel lines. It’s double- 
walled from a single strip, copper-brazed at all points 
of wall contact, always held to close manufacturing 


tolerances .. . rugged, lightweight, and leakproof. 


tubing needs? Contact your near-by Bundy distribu- 
tor listed below, or write direct to: Bundy Tubing 
Company, Detroit 14, Michigan. 


More, Bundyweld Steel Tubing can be readily bent 
without fear of its collapsing or weakening structur- 
ally. It is easily fabricated, a plus for you in faster 


BUNDY 


ENGINEERED TO 


TUBING 


YOUR EXPECTATIONS 





* REG. U.S. PAT. OFF. ® 


WHY BUNDYWELD IS BETTER TUBING 


] Bundyweld Tub- 

ing, made by a 

patented process, is 

entirely different from any other 
tubing. It starts as a single strip 
of basic metal, coated with 
a bonding metal. 


This strip is con- 

4 tinuously rolled 

twice laterally into 

tubular form. Walls of uniform 

thickness and concentricity are 

assured by close-tolerance, 
cold-rolled strip. 


Next, a heating 

process fuses 

bonding metal to 

basic metal. Cooled, the double 

walls have become a strong 

ductile tube, free from scale, 
held to close dimensions. 





i , Bundyweld 
“* comes in stand- 

ard sizes, up to 59” 
O.D., in steel (copper or tin 
coated), Monel or nickel. For 
tubing of other sizes or metals, 
call or write Bundy. 









BUNDY TUBING DISTRIBUTORS AND REPRESENTATIVES 

Cambridge 42, Mass.: Austin-Hastings Co., Inc., 226 Binney St. © Chattanooga 2, Tenn.: Peirson-Deakins Co., 823-824 Chattanooga Bank Bidg. 

Chicago 32, Ill.: Lapham-Hickey Co., 3333 W. 47th Place * Elizabeth, New Jersey: A. B. Murray Co., Inc., Post Office Box 476 © Philadelphia 3, 

Penn.: Rutan & Co., 404 Architects Bldg. © San Francisco 10, Callif.: Pacific Metals Co., Ltd., 3100 19th St. © Seattle 4, Wash.: Eagle Metals Co., 
3628 E. Marginal Way °¢ Toronto 5, Ontario, Canada: Alloy Metal Sales, Ltd., 881 Bay St. 

BUNDYWELD NICKEL AND MONEL TUBING IS SOLD BY DISTRIBUTORS OF NICKEL AND NICKEL ALLOYS IN PRINCIPAL CITIES. 
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To combine the smooth power advantages of steam and the 
economy of Diesel power, Dierks Lumber and Coal Co., of 
De Queen, Ark., recently installed a Twin Disc Hydraulic 

Torque Converter (Lysholm-Smith type) in their 25-ton crane 
when they converted it to Diesel power. 

The Orton crane now operates 16 hours a day with no 
interruptions. Except for a simple clutch lever on the torque 7 
converter, no original controls were added or changed. 
Besides providing steam power performance, the Twin Disc 
Torque Converter multiplies torque up to five times. . . 
enables the crane to push a 100-ton load with ease. 
Sluicing and road travel are smoother, faster, and there 
is less swing of the suspended load. 

Ask your nearest Twin Disc dealer for details on 
converting steam to Diesel or gasoline power, or write 
Twin Disc today for Bulletin No. 135-C. 

Twin Disc CLutcH Company, Racine, Wisconsin, 

(Hydraulic Division, Rockford, Illinois). 


How to Get 


Steam Smooth 
Performance 


from a 
Diesel Engine 


Hydraulic 
Torque Converter 





Teale => Speers ai po. 





Heavy Duty 
Clutch 


Tractor Clutch Marine Geary 


Machine Tool 
Clutch 


Twild(bisc 


CLUTCHES AND/HYDRAULIC DRIVES 
Pe *, 
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NO MATTER WHAT THE 
TYPE OF STARTING... 





you can do it 


BETTER- 
















with the | 
“Bendix 


TARTER 


Drive 





There isn't a better proven, more simply designed, or more 
easily mounted starter drive than the Bendix* Drive. Over 
79,000,000 have been installed. It has fewer parts than any 
other starter drive system. Its compactness lets you mount 
starting motors almost anywhere. These are the basic 
reasons why Bendix Starter Drives are preferred by most 
manufacturers. Cost-wise and performance-wise—from 
installation to service—it's the most economical starter drive 
you can buy! Look into Bendix Starter Drive cost savings. 


Your inquiries will receive immediate attention. 
*REG. U.S. PAT. OFF. 


ECLIPSE MACHINE DIVISION of 
ELMIRA, NEW YORK aviation Ceoarenation 
Detroit Office: 8-212 General Motors Bidg. 
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MOND LAUND'S Complete Packaged 
AIR BRAKE KITS 


With 7.3 Cu. Ft. Compressors 


Available for all popular makes and models. Field 
installations —everything furnished to make a 
complete installation. Instructions and installation 
diagram in each kit. 


For Tractor Vustallation order: 
@ STRAIGHT TRUCK KIT 
@ TRACTOR TO TRAILER OUTLET KIT 
@ AIR HAND CONTROL VALVE KIT 
@ AIR HORN KIT (SINGLE OR DUAL) 


Also Available: AIR CONVERSION VALVE KIT. 
10 CU. FT. COMPRESSOR. 





| AiR BRAKE kin ~=©SCté(‘<‘éiad«#3VKACUUM BRAKE KITS... 


For all makes and models from 14 ton up. Contain Midland’s 
HY-POWER units. Furnished in sizes to suit the vehicle. 


i i @ STRAIGHT TRUCK KIT 
oe @ TRACTOR TO TRAILER OUTLET KIT 














TRAILER _ @ VACUUM HAND CONTROL VALVE KIT 
AIR ee | @ SYNCHRONIZING VALVE KIT 


THE MIDLAND STEEL PRODUCTS CO. 


6660 Mt. Elliott Avenue «+ Detroit 11, Mich. 
Export Department: 38 Pearl St., New York, N. Y. 















| 
; 


\ 


HY-POWER 
| VACUUM BRAKE a 
| KIT 


See Your Nearest MIDLAND \@ 
Authorized Distributor or Branch at 
1367 SO. FLOWER ST., LOS ANGELES 
6105 E. CLAY ST., PORTLAND, ORE. 








AUTOMOBILE 
AND TRUCK 
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Yorrington Needle Bearings provide 


maximum capacity in compact designs 
in Hamilton Standard propellers 























- a 
on 
Propeller Synchronization and pitch change mechanisms must be in Cam Roller Assemblies (arrow) of Hamilton Standard Hydro- 
compact, yet absolutely reliable. In several applications, Hamilton matic propellers, Needle Bearings reduce friction to a minimum. 
‘ Standard Division of United Aircraft Corp. uses Torrington Needle The full complement of Needle Rollers provides the high capacity 
id’s Bearings to secure high capacity, anti-friction operation. necessary to carry the heavy loads involved. 
cle. 
’ 
t 
j 
{ 
; ae ae 
A Needle Bearing is also used on the drive shaft of an electric Space Limitations in this compact gear pump housing of a Hamil- 
stepmotor. Here, the Needle Bearing reduces wear and helps to ton Standard integral oil control assembly are easily met by Needle 
maintain proper mesh between the motor shaft and gearing in an Bearings. With internal clearances accurately controlled in fabri- 
electric head which controls operation of a Hamilton Standard cating housings and shafts, this precision bearing insures close 
Hydromatic propeller governor. tolerance alignment of the motor pinion gear. 
To secure smooth anti-friction operation in compact, high-ca- 
oy 





pacity designs, use Torrington Needle Bearings. Our engineers 
will gladly lend a hand in design analysis and bearing selection. 
Write us today. Tue TorrINcTON CoMPAny, Torrington, Conn., 
or South Bend 21, Ind. District offices and distributors in prin- 
cipal cities of United States and Canada. 
































TORRINGTON ////0/; BEARINGS 


Needle + Spherical Roller + Tapered Roller Straight Roller - Ball + Needle Rollers 
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Saves maintenance 


on these 
14 vital points 








| 

| B! 

| 2s 

| ~4 Oo GRA The Lipe ML Clutch engages so smoothly that it actually 
a saves wear and tear on vital gears, drive shaft, axles, universal 
NO SHOCK: en ' 

| joints, bearings. And that means more hours on the road... 
| fewer hours in the shop. 

| NO JERK! 


It engages so smoothly that it gives the driver more control 
over the vehicle . . . permits easier jockeying . . . and greater 


NO BAB YING! riding comfort. 


And the reason for Lipe Clutch superiority is design. The Lipe 
ML Clutch has only one spring. Its 20 louvred levers act instantly 
simultaneously, uniformly . . . and circulate air for cooler opera- 





tion. Simple removal of shims compensates for dissipation of 
friction material. The Lipe ML Clutch can be disassembled and 
reassembled with ordinary tools. 





AT YOUR SERVICE—Sources of supply for genuine Lipe parts are available 
for your convenience and quick service in principal cities throughout the 
country and at the Lipe-Rollway factory. Write for full information. 


{2 Lipe - ROLLWAY CORPORATION 


824 Emerson Ave., Syracuse 1, N. Y. Cable address: LIPEGEAR 
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MATERIAL HANDLING 


Unit loeds of roof insulation are tiered to the 
roof trusses by the Clark fork-lift truck. 20 
bundles make a 900-lb. unit. 





Bundles a paper bags porn on a 
in 1200-ib. units are tiered five-high by the 
Clark fork trucks. 











Paper handling, once a back-breaking and 


hazardous operation, is made easy and safe by 
the Clark fork-truck method. 





INDUSTRIAL TRUCK DIV., om SOMPRENT 
REPRESENTATIVES PAL CITIES THROUGHOUT THE WORLD 
AUTHORIZED CLARK INDUSTRIAL TaTARET SERVICE STATIONS IN STRATEGIC LOUUCATIONS 


High-Speed Handling 


AN INTEGRATED PART OF HIGh- 
SPEED PRODUCTION at Owens-Corning Fiberglas 


Owens Corning Fiberglas Corporation presents an excellent example of 
skilful adaptation of Modern Materials Handling Methods and Machines 
as important integrals of modern streamlined production. From the first 
mechanical measuring-out of ingredients onto a conveyor, to the final 
loading of insulating material for delivery, hands are used only for brief 
wrapping operations and to assemble unit loads on pallets. 


From the furnaces, Fiberglas* insulation emerges in several forms, as 
specifications may require; perhaps in square blocks, to be wrapped once 
around in paper; or sometimes in great sheets, to be cut into strips, then 


paper-faced, rolled up and slid into waiting paper bags—one continuous 
process. 


From the bagging machines and wrapping tables, palletized unit loads 
are transported to the warehouse by tractor-trailer trains, and are there 
tiered to the roof trusses by fork-lift trucks. Although light in weight, 
insulating material is exceedingly bulky, and requires a great deal of 
storage space. Also the essential functions of facing, wrapping and bagging 
the insulating material in its several forms require large stocks of paper, 
necessitating ample warehouse facilities. 


The busy fork-lift trucks tier the paper rolls and bags, keep the wrapping 
and bagging operations well supplied; tier the insulating material in its 
several forms, load shipments and perform miscellaneous lift-and-carry 
assignments for maintenance and general utility—handle all these jobs 
quickly, safely and far more economically than they were done before. 


“T. M. REG. U.S. PAT. OFF. OWENS-CORNING FIBERGLAS CORPORATION 
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Write for Material Handling Mews 


The Material Handling News, with profusely-illustrated 
reports of increased production at decreased cost, should be 
MUST reading for every alert businessman. A request on 
your business letterhead will bring you the current issue. 


CLARK Fork’ TRUCKS 


AND INDUSTRIAL TOWING TRACTORS 





oo 


COMPANY satrie creek 67, mich. 
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FRONT AND REAR AXLES FOR TRUCKS AND BUSSES Say METAL SPOKE WHEELS i TRACTOR UNITS ¢ Toa 
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True test of any design is its ability to perform, 
when translated into production units. 


Since 1903, Long radiators . . . and since 1922, 
Long clutches . . . have equipped millions of pas- 
senger cars, trucks, tractors and buses. They have 
given billions of miles of fine performance ... 


proof of able design and careful manufacturing. 


LONG MANUFACTURING DIVISION 
BORG-WARNER CORPORATION 


DETROIT 12, and WINDSOR, ONTARIO 








Match up the people and the horns 


Tue First THREE, of course, are very 
easy. 

The sea captain (1) goes with Cape 
Horn (3); the musician (2) with the 
French horn (4); and the pioneer (3) 
with the powder horn (2). 


That leaves the Average American 
(4) matched up with the Horn of 
Plenty (1). 


As such an American, you'd like that 


to be true, wouldn’t you? 


It can be—and will be—for millions 
of Americans who, today, are putting 
money regularly into U. S. Savings 
Bonds. 

In ten years, as the Bonds mature, 
these millions will find that they have 
truly created a Horn of Plenty for 
themselves! 


For they’ll get back $4.00 for every 


(It may mean money to you!) 


$3.00 they’re putting in today! 

There are now two easy, automatic 
ways to buy U.S. Savings Bonds regu- 
larly. The Payroll Savings Plan for men 
and women on payrolls; the Bond-A- 
Month Plan for those not on payrolls 
but who have a bank checking account 

Let U. S. Savings Bonds fill up your 


personal Horn of Plenty .. . for the 
years to come! 


» Automatic saving is sure saving—U. 8S. Savings Bonds 








Contributed by this magazine in co-operation with the Magazine Publishers of America as a public service. 
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IN ‘STEERING GEARS 


Whatever your steering requirements, no matter how 
exacting—for passenger cars or busses, trucks or farm 
tractors—you can depend on Saginaw Steering Gear Divi- 
sion to meet your needs. And whatever type of steering 
you choose, you can obtain it in the right ratio and the 
right capacity to suit the vehicle and its load. 


Saginaw’s long record of successful specialization in steer- 
ing gear engineering and manufacturing is your assurance 
of quality .. . and Saginaw’s greater production capacity 
is your assurance of quantity, an unfailing supply to meet 
your production schedules. 


There’s a Saginaw Steering Gear 
That Exactly Suits Your Needs 


Saginaw, long a leader in improving conventional steering gears 
and in developing new and advanced types, offers a complete 
range of ratios and capacities, in the type that best suits your needs. 


uv) ® Hydraulic Power @ Recirculating Ball 
® Roller Tooth ®@ Worm and Sector 
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Pe R¢ U T 3 STEERING GEAR ASSEMBLIES « STEERING LINKAGE ASSEMBLIES 
Dp Cc PROPELCER SHAFTS + DIESEL ENGINE AND AIRCRAFT PARTS. 
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You can take the dependability, uniform 
performance characteristics and long life 
of TUNG-SOL Flashers for granted. These 
Flashers have proved themselves ever since 
flashing direction signals were successfully 
used on cars. They are instant starting and 
are not affected by ambient temperatures. 
Because TUNG-SOL Flashers permit safety 
pilot indication, they are admirably adapt- 
ed for use in hand brake indicators as well 


as in direction signals. 


Q 8 ¢ 
a 


TUNG-SOL 


FLASHERS - AUTO LAMPS 


TUNG-SOL LAMP WORKS INC., NEWARK 4, N. J. 
Sales Offices: Atlanta * Chicago * Dallas * Denver * Detroit 
Los Angeles * Newark * Philadelphia 





Also Manufacturers of RADIO and TELEVISION TUBES 
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EKTROMESH its: 
BEEBE EE 

THE UNIQUE SOLID-METAL SCREEN ommman 
Distinguished for its eaaeae 
STABILITY in use aan 
* UNIFORMITY of Hole Size SEE ee 


* WORKABILITY in Manufacturing Processes 
* DIVERSITY of Applications to Research and Production 


Electro-deposited in pure copper, pure nickel, or nickel-on- 
copper — in regular commercial production with counts from 
25 to 400 per inch — in lengths up to 100 feet and widths up 
to 36 inches — with tolerances on hole size and thickness 
suitable for the most critical uses — LEKTROMESH is ideal 
for precise filtration, for fabricated products such as fuel 
filters and electronic shields, even for distinctive decorative 
screens with an integral pattern. For full details let us send 
our Bulletin on LEKTROMESH. Address Department 2} 


( . 








THE C. O. JELLIFF MFG. CORP. 


DIPPING BASKETS WIRE MESH PARTS 
LEKTROMESH WIRE CLOTH 
RESISTANCE WIRE 


STRAINERS « FILTERS 


CONNECTICUT 











SOUTHPORT 
‘, NS py ai 














HARDNESS TESTING 


Brinell—Shore—Scale 


included in our improved Portable 
Scieroscope Model D-1. This efficient 
single scale tester registers Brinell- 
Shore values without damage to the 
work. The old standby during the 
war is ready to serve again. 


WRITE FOR CIRCULAR 


THE SHORE INSTRUMENT & 
MANUFACTURING CO., INC. 


9025 Van Wyck Ave., JAMAICA 2, N. Y. 














MECHANICAL ENGINEER 


With engineering degree. Must have been in the field 
ten years or more. Experienced on designing various 
mechanical equipment. Must be experienced in meth- 
ods of manufacturing and production efficiency. Ex- 
cellent opportunity for a man with ingenuity, aggressive- 
ness, and capacity for hard work. Permanent position. 
Location: Chicago. 


Box 355, S.A.E. Journal 
29 West 39th Street, New York 18, N. Y. 
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COMPACTED STEEL! 


It’s easy to judge a truck axle! Just take a 
look at the features—the Timken-Detroit Ex- 
clusive Features—which distinguish modern 
Timken-Detroit Axles from ordinary axles. 


Take, for example, Full-Corner Housings— 
just one of the many Timken-Detroit 
Exclusive Features. Full-corner rectangular 
design at the spring seats and dense, com- 
pacted steel in the corners give these rugged, 


STRONGEST 
_-_— 
EVER MADE! 






forged-steel axle housings maximum 
strength with a minimum of weight. Because 
they are hot-forged (not cold-pressed) there 
is no stretched metal in the corners. 


Better get the full facts about today’s most 
modern axles! Learn how Timken-Detroit’s 
Exclusive Features make trucks perform bet- 
ter, last longer, require less maintenance. 
Write today for full information! 


TIM ini 
A ES 


A PRODUCT OF THE TIMKEN-DETROIT AXLE COMPANY 
DETROIT 32, MICHIGAN 
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the technical skill necessary 

















gears. 





a day. 





GEARS = CAMS + INTRICATE AND 
PRECISE MACHINE 








PARTS 
INDIANA GEAR WORKS + INDIANAPOLIS 





E’RE STILE 
GROWING 3B 


STEADILY 


Jack's beanstalk sprang up 
overnight... we've taken time 
(47 years) to grow and develop 


producing the finest precision 


At IGW we know that the 
experience needed to turn out 
intricate gears (like the aircraft 

gi ac y drive shaft 
above) can't be acquired in 





Louw Pressure Gauge 


The W&T Precision Low Pressure Gauge has proved to be 
the answer to the problem of measuring low pressure accurately 
by successful use in such fields as aircraft flight testing, auto- 
motive research work, and engine and ventilation studies. Built 
with custom care from its beryllium copper capsule to its 
individually calibrated dial, the W&T Low Pressure Gauge js 
a precision instrument of the highest grade. 


Here are some of its outstanding features: 
Sensitive to 1 part in 500 


Available in ranges from 0-10” of water to 0 - 400” 
of water 


Measures differential pressure 
Unaffected by gravity or acceleration 
“quipped with expanded scale if desired 


in Write now and tell us your low pressure measuring re- 
quirements. We'll be glad to help — no obligation, of course 


A-t 


WALLACE & TIERNAN 
PRODUCTS, INC. 


Belleville 9, New Jersey * Represented in Principal Cities 


’ 
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MACHINES and TOOLS 


FOR CUTTING 

. . » SHAVING 

. . - BURNISHING 
AND INSPECTION 


in GEAR PRODUCTION 


FELLOWS GEAR SHAPER COMPANY, SPRINGFIELD, VERMONT 








PLANT 
SUPERINTENDENT 


With Engineering background to operate 
Heavy Duty Truck and Fire Apparatus Plant. 
Location in New York State. 





Box 358, S.A.E. Journal 
29 West 39th Street, New York 18, N. Y. 
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BOWER BEARINGS ARE 


YOU’LL AGREE... 
THERE’S A BIG DIFFERENCE 


Once you have used Bower Spher-O-Honed bearings you'll 
agree with the many who use them that here are truly 
outstanding bearings. They give consistently finer performance 
on every count. * Marked superiority is built into every Bower 
Spher-O-Honed bearing because of their basically different and greatly 
improved design — spherical roll-ends and flange surfaces, a large 
oil groove and higher cone flange —and because the most modern 
manufacturing technics are employed which produce micro-inch 
precision. * These are the significant advantages that explain the extra 
smoothness, longer life, and greater dependability of Bower Spher-O-Honed 
bearings .. . the big difference that makes them your best bearing buy. 


For more complete information, write for the new Bower engineering catalog. 
BOWER ROLLER BEARING COMPANY e DETROIT 14, MICHIGAN 


BOWE 


ROLLER BEARINGS 
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Tin Winning 
Because of You” 





OIN 
THE MARCH 
DIMES 


\ January 16-31 





t 


FIGHT 


INFANTILE 
PARALYSIS 





The National foundation for Infantile Paralysis 
FRANKLIN D ROOSEVELT, founder 
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TRACING CLOTH 
THAT DEFIES TIME 


@ The renown of Imperial as the finest in 

Tracing Cloth goes back well over half a 

century. Draftsmen all over the world 

prefer it for the uniformity of its high 

transparency and ink-taking surface and 

the superb quality of its cloth foundation. at 
Imperial takes erasures readily, with- a (E95) yn 

out damage. It gives sharp contrasting yo Se eS 

prints of even the finest lines. Drawings = 

made on Imperial over fifty years ago 

are still as good as ever, neither brittle 


nor opaque. IMPERIAL 


If you like a duller surface, for clear, 
ino Cloth. lie’ geod for ink ox we, TRACING CLOTH 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 





ATTACHING WIRES 
/N PRODUCTION 


Industrial users find that the versa- 
tile Hansen Tacker saves hours and 
dollars on all kinds of fastening 
problems in production assembly, in 
tagging boxes for the warehouse, 
lining shipping crates, etc. 

The Hansen drives stout staples 
securely, as fast as you can squeeze 
the grip. Compound leverage and 
the compression spring do the work 
for you—drive home each staple 
with a measured triphammer blow. 

The Hansen Tacker holds scores 
of staples, and takes but a moment 
to reload. There are economical 
Hansen models for every type of 

=F} operation. 
ANT Be 


ASK FOR FREE FOLDER 


A.L. HANSEN MFG. CO. 


5048 raveNSWOOD AVE., CHICAGO 40, ILL. 
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YOUNG 


SHEET METAL RADIATORS 


Specially Engineered... Line Produced 














Young stamped tank and side 
member type sheet metal radia- 
tor. Used on power units, tractors, 
automobiles, trucks and similar 
installations. 


THERE’S A YOUNG RADIATOR FOR 
EVERY AUTOMOTIVE APPLICATION 


Plant facilities, production skill, and engineer- 





ing experience combine at Young to mass pro- 
duce radiators with custom-built quality. Such 
primary considerations as: care in original design 
to insure proper mounting support for most 
rigorous service, careful design of tools for 
accurate fitting of all components, and latest 
equipment and techniques, add up to maximum 
efficiency at minimum initial cost. Young offers 
the advantage of two decades’ specialized experi- 
ence and recently enlarged production facilities 
to design and manufacture the proper heat 


transfer equipment to meet your requirements. 












AUTOMOTIVE PRODUCTS 
Gas, gasoline, Diese! engine cooling radiators 
*® Heat exchangers © Intercooler: * Oil coolers 
* Supercharger intercoolers 
OIL FIELD, HEAVY INDUSTRIAL, 
MUNICIPAL & CHEMICAL PROCESS 
COOLING EQUIPMENT 

Engine jacket woter coolers © Oj! coolers © 
Steom and natural gos condensers © Natural 
gas coolers © Evaporative coolers and con- 
densers @ ‘VAD’ Vertical cir discharge 
cooling ond condensing units 

AERONAUTICAL PRODUCTS 
Oil coolers © Swuperchorger intercoolers 
*® Radiators © Heot exchongers © Volves © 
Regenerators 

HEATING, COOLING AND 

AIR CONDITIONING PRODUCTS 

Convectors © Unit heaters © Heating coils © 
Cooling coils © Air conditioning units © Evap 
orative condensers 


YOUNG 


HEAT TRANSFER 
PRODUCTS 


oS 








M. REG. U. S. PAT. OFF 


YOUNG RADIATOR CO. 


General Off.: Dept. 119-M, Racine, Wis. 
Plants at Racine, Wis., and Mattoon, i. 








DESIGNERS 


and 


ENGINEERS 


Exceptional opportunities for qualified de- 
signers and engineers to do original and cre- 


ative work in a new and challenging field. 


Openings in an expanding program for men 
with experience in designing, analyzing, and 
evaluating high temperature aircraft power 
plant components. 


If interested, please forward resume of edu- 


cation, experience, salaries, and pertinent 


personal data to: 


Box 359, S.A.E. Journal 
29 West 39th Street, New York 18, N. Y. 














12 NEW and 17 REVISED 
Aeronautical 
Material Specifications 


were issued 
November 1, 1949 


For further information please write 


Society of Automotive Engineers, Inc. 
29 West 39 Street, New York 18, N. Y. 
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means wasted fuel 


The designing engineer, the mechanic and the pilot, all find 
C es Exhaust Gas Analysers essential for developing, 
adjusting and operating internal combus- 
tion engines. These instruments make 
available continuous indication of air- 
fuel ratio of the mixture being supplied 

to the engine. 


exhaust gas tester 


determines the completeness of combustion 
in one or all cylinders. This rugged and 
“ge accurate instrument is conveniently port- 
' able for field and shop use. 


aero mixture indicator 


is a flight instrument for installation in 
single or multi-engine planes. Its use makes 
possible greater pay load, cruising radius 
and safety. 


CAM BRIDGE INSTRUMENT €0.. inc. 


3737 GRAND CENTRAL TERMINAL, NEW YORK 17, N. Y. 


Pioneer Manufacturers of Precision Instruments 





Quantity 
AO) DUKE] AO). 


Of ee 
GREY IRON GASTINGS 


ats 
» 


ONE OF THE NATION'S 
LARGEST AND MOST MODERN’ 
PRODUCTION FOUNDRIES 


AE 
: 


ESTABLISHED 1866 


THE WHELAND COMPANY 


FOUNDRY DIVISION 


MAIN OFFICE AND MANUFACTURING PLANTS 
CHATTANOOGA 2, TENNESSEE 


PROTECTION 


control system 


Rapiator protection is built into Peter- 
bilt Trucks by the use of a Lord Vibration 
Control System. Expensive radiators are 
given longer life . . . maintenance cost is 
reduced. Lord Mountings isolate destructive 
high-frequency vibration and damp out the 
hard knocks of road shock and off-road 
operation. 

This dependable protection can be engi- 
neered into your product whether it be a 
truck, bus, railroad car, or locomotive, to 
give longer and better service and enhance 
the sales value of your product. 








LORD MANUFACTURING COMPANY - ERIE, PA. 


Canadian Representative: Railway & Power Engineering Corp. Ltd. 


Vibration Control Systems 
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What engineers should know about 


H-BAND STEELS| 





--.-. Giscussed in a new six-part 
report on selection of steel for 
automobile parts. Part | = was 
prepared by Joseph Geschelin, 
Chilton Co., and Parts II-VI by 
A.L. Boegehold, Research Labora- 
tories Division, GMC. 





Pr ice Quantity prices: 
2-9 copies = each $1.25 
¢ | se per copy to 10-99 copies = each $1.15 
100-199 copies - each 1.00 
S A E mem b ers 200-299 copies - each .75 
$2.90 per copy to 300-399 copies - each .60 
nonmem b ers 400-499 copies - each 250 


SOO or more - each  .0 


Order Blank 


Special Publications Department 
Society of Automotive Engineers 


29 West 39th Street 


New York 18, New York 


Please send me 


copies of SP-59, "Hardenability-Band Steels" 








CHECK ENCLOSED Name: 
Bill Company Company: 
Bill Me Company Address: 





Note: Please add 2% sales tax for New York City deliveries. 


162 


SAE JOURNAL, DECEMBER, 1949 
































60°°°0,0 “~, 


\e) 


“<< ~ 




















E 
5 
- @ Here is the best answer to many knotty problems 
<0) in automotive, aircraft and other machine design. 
<0 TRu-LAY PUsH-PULL... 
40 
eeetransmits reciprocal action like a solid rod, 
yet is flexible as wire rope 
«ee will operate over long or short lengths, 
with few or numerous bends 
«++ Will operate while flexing 
+++ is made in capacities up to 1000 pounds input 
eeeis precision-made, assuring minimum backlash Las OThtedais divasintvedehie 
and long life about TRU-LAY PUSH-PULL. 
If you do not have a copy, 
write our Detroit office. 
Just ask for DH-87. 
x co 6-235 General Motors Bidg., Detroit 2 - 1119 Santa Fe Avenue, Los Angeles 21 + Bridgeport, Conn. 
yr) AUTOMOTIVE AND AIRCRAFT DIVISION 
— SX 
——— AMERICAN CHAIN & CABLE 
moe WY In Business for Your Safety 
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This heavy press brake forms side 
members, side wings and other 
sheet metal parts for radiators of 
all sizes — including the very 
largest. Helps make Yates-Ameri- 
can radiators right from the start. 


Every step in the production of Radiators — 
from rough castings through final inspection — is carefully 

controlled ... every part closely checked. By maintaining 
the most complete facilities in the industry, Yates-American 
is sure of building radiators that are right from the beginning. 


You can depend on better, longer-lasting radiators coming from 
the Yates-American foundry, pattern shop, modern machine shop 
and testing labs. You can count on fewer maintenance worries... 
be sure of on-time deliveries. 





Yates-American makes quality radiators for motor trucks, in- 
dustrial trucks, tractors, compressors, locomotives, power plants 
— offers products for every heat transfer use. Tell us your 


YATES-AMERICAN MACHINE con! 


) HEAT ‘TRANSFER PRODUCTS DIVISION BELOIT, WISCONSIN | 
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PLAIN FELT SEAL PLAIN FELT SEAL LAMINATED SEAL (a) LAMINATED SEAL (b) LAMINATED SEAL (c) 
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Felt Seals can work 3 ways for you 





e@ Here are the three mechanical sealing functions performed by felt a 
seals: (1) they store lubricants within themselves and hence lubricate American Felt 
bearings and shafts; (2) they retain lubricants, including pressurized, 

within housings, and (3) they exclude dust, dirt, water and other sub- “or 
stances, giving effective protection against equipment failures due to einen opal 


leakage or impurities. There are many types of felt seals, both plain 
and laminated, to meet a wide range of conditions. For illustrative 


samples and complete technical information, write for Data Sheet No. 
11, “Felt Seals, Their Design and Application”—an authoritative 





GENERAL OFFICE, P. O. BOX 5, GLENVILLE, CONN. 


Engineering and Research Laboratories: Glenville, Conn. 





ar ° ‘ PLANTS: Glenville, Conn.; Franklin, Mass.; Newburgh, 
reference on this important subject. And when ordering felt for seals N. Y.; Detroit, Mich.; Westerly, Rt, SARS OFFICES: 
or other uses, be sure it is American Felt. New York, Boston, Chicago, Detroit, Cleveland, Roches 


ter, Philadelphia, St. Louis, Atlanta, Dallas, San Francisco, 


Los Angeles, Portland, Seattle, Montreal. 
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You know CATERPILLAR 
and CATERPILLAR knows FAFNIR Ball Bearings 


EVERYBODY KNOws Caterpillar because they’ve seen 
these bright yellow machines everywhere literally mak- 
ing mole hills out of mountains and level fields out of 
mole hills. Caterpillars make the most of their terrific 


power through generous use of Fafnir Ball Bearings. 


Caterpillar knows Fafnir Ball Bearings from years 
and years of satisfying experience under every con- 


ceivable punishing condition. 


TYPICAL FAFNIR BALL BEARINGS USED IN FARM EQUIPMENT. 


Plya-Seal 


standard Wide Inner Ring , 
Ball Bearings 


Radial Ball Bearings 
a ll Bearings with Mechani-Seals 





MOST COMPLETE 


Caterpillar Diesel D8 Tractor with No. 80 Scraper leveling 
65 acres for an alfalfa field in California. The D8 uses Fafnir 
Ball Bearings in applications such as fan, governor, starting 
engine and main engine transmissions, steering clutch, final 
drive, electric starter and power takeoff. 


Most of all, what Caterpillar and other leading 
tractor and implement makers value about Fafnir is 
something more than just ball bearings. It’s an attitude 
and an aptitude . . . a way of looking at ball bearings 
from where you're sitting . . . an aptitude for doing 
just what you'd like done about it, gained from solving 
the bearing problems of not just one or two industries 
but of all industries. The Fafnir Bearing Company, 
New Britain, Connecticut. 


FAFRNIR 


BALL BEARINGS 


LINE IN AMERICA 




















1. SUPERIOR SURFACE 
AND INTERNAL QUALITY 


O matter what analysis of Timken forging bars you 
use, you get superior surface and internal! quality 
plus uniform forgeability from heat to heat, bar to bar. 
This means better forgings at less cost for you. Your 
forgings have uniformly high quality, uniform physical 
properties, and uniform response to heat treatment. 
Your production costs are cut through fewer rejects, 
fewer delays and fewer changes in shop practice. 
The uniformly high quality of Timken forging bars 
is something you can depend on. It is rigidly and 
completely controlled by The Timken Roller Bearing 


50th birthday of the company whose products 


Why you get the most for your mone 
with TIMKEN forging bars 


you know by the trade-mark: TIMKEN | oe 

















2. UNIFORM FORGEABILITY 
IN EVERY BAR, EVERY HEAT 


Company every step of the way—from melting through 
final inspection. What’s more, The Timken Company 
use many special practices — practical only in a large, 
flexible specialty mill— and leads the field in alloy 
steel experience and research. 

Write today for an “on-the-job” analysis by our Tech 
nical Staff. No obligation. Ask also for our 112-page 
book of forging data, “Evaluating the Forgeability of 
Steels”. The Timken Roller Bearing Company, Steel 
and Tube Division, Canton 6, Ohio. Cable address: 
“TIMROSCO” 


eine A Lee eee ek SB Geek ese 
Specialists in alloy steel—including hot rolled and cold finished alloy 
steel bars—a complete range of stainless, graphitic and standar toot 
analyses—and alloy and stainless seamless steel tubing. 














